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The presenter of multi-authored papers is underlined
 Awards made to students
Effect of light intensity on growth and yield of potato
under central Saudi Arabian conditions
AM Al-Moshileh and MI Motawei
Department of Agronomy and Range Management, College of Agriculture and
Veterinary Medicine, King Saud University, Al-Qassim, Saudi Arabia
This study was conducted during spring 1999 and 2000 at the
Experimental Farm of the College of Agriculture and Veterinary
Medicine, King Saud University in Al-Qassim area to evaluate the
vegetative and reproductive performance of potato under three light
intensity levels (0, 40 and 70% light reduction). Generally, The
results revealed that, increased shading was significantly increased
plant height, number of leaves per plant and leaf area. In contrast,
there was a significant reduction in the number of stems per plant
only in 1999 season. The highest number of marketable tubers was
observed on plants grown under 40% shading. The highest light
reduction (70%) decreased marketable and unmarketable tubers
per unit area. In addition, increasing light reduction from 0 to 40%
led to an increase tuber yield per unit area. However, the highest
light reduction (70%) decreased tuber yield, marketable and unmar-
ketable tubers and total accumulated carbohydrates.
Why are close mutualisms rare?
B Anderson
Department of Botany, University of Cape Town, Rondebosch 7701, South Africa 
 Awarded Local Organising Committee Book Prize for best Ecology
student oral presentation
Close one on one mutualisms are rare in nature and anomalous
in theory. One of the major constraints to their evolution and per-
sistence is the problem of context dependency. Relationships are
context dependent when their outcomes vary with changing circum-
stances. Present theory views most mutualisms as reciprocal
exploitations that provide net benefits to each partner. Thus almost
all mutualisms are thought to be a delicate balance between
exploitation and mutual benefit and have elements of context
dependency. Their outcomes may vary in space and time along a
continuum between parasitism and mutualism. Changes in context
(e.g. environmental conditions) dictate where the relationship lies on
that continuum. Thus, context dependency is a major source of risk
opposing the evolution of specialisation and pairwise interactions
that drive coevolution. I examined a mutualism between a carnivo-
rous plant (Roridula) and a small hemipteran that facilitates the
absorption of nitrogen from prey caught by Roridula. I quantified the
mutualism in terms of costs and benefits to each partner and
assessed how specialised the mutualism is. I found that the mutu-
alism is one to one and extremely specialised. However, context
dependency has potentially large effects on the evolution of this
relationship as the relationship may vary from parasitism to mutual-
ism depending on environmental factors. The evolution of this
anomalous mutualism is discussed in terms of context dependence
and current theory of coevolution.
Preliminary insights into the phylogenetics of
Zaluzianskya (Scrophulariaceae Tribe Manuleae)
inferred from multiple DNA data sets
JK Archibald1, AD Wolfe1 and ME Mort2
1 Department of Evolution, Ecology and Organisational Biology, The Ohio
State University, Ohio 43210–1293, USA
2 Department of Ecology and Evolutionary Biology and the Museum of Natural
History and Biodiversity Research Center, University of Kansas, Lawrence,
KS 66045–2106, USA
Zaluzianskya (Scrophulariaceae, Tribe Manuleae) comprises 55
species of annual or perennial herbs distributed throughout South
Africa and displaying diverse floral morphology. Preliminary molec-
ular phylogenetic analyses, based on both nuclear and cpDNA
sequences, will be discussed for Zaluzianskya. These estimates of
phylogeny will be used to investigate the evolution, within
Zaluzianskya, of floral characteristics, habit, and distribution within
South Africa. Although increased taxon sampling is necessary, sev-
eral tentative conclusions can be drawn. We sampled three of the
four sections of this genus; Section Nycterinia was monophyletic,
whereas Sections Zaluzianskya and Holomeria do not form natural
groups. Night-flowering appears to have evolved twice within
Zaluzianskya, as has an annual habit. The ancestral state appears
to be day-flowering, perennial plants. Zaluzianskya seems to have
originated in the summer rainfall region of South Africa with at least
three independent transitions into the winter rainfall region.
Does frequent veld burning reduce the grazing potential
in national parks?
S Archibald and W Bond
Botany Department, University of Cape Town, Private Bag Rondebosch 7701,
South Africa
Fires are often used as a management tool in both game
reserves and rangelands to manipulate food availability for grazing
animals. After fires large areas of the landscape are quickly cov-
ered with nutritious, new re-growth. Fires generally occur at the end
of the dry season, a time when animals are most in need of nutri-
tious forage, and animals move into these areas and utilise the new
food resource. However, the effect of this change in animal grazing
patterns on the grass communities has never been investigated. At
Hluhluwe Umfolozi Park there are two distinct grassland communi-
ty types with very different grazing tolerances and life histories. The
highly productive lawn-grass community type seems to be created
and maintained through heavy grazing. A release in grazing pres-
sure during the critical spring re-growth period — such as might
occur if the grazers moved into large burnt areas — could poten-
tially be preventing the spread of this grass community type in the
park. Thus frequent large fires could in the long term be controlling
the proportions and distributions of these community types in the
park and decreasing, rather than increasing the forage potential of
the park.
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The induction of propagule formation in Ulva rigida, as
influenced by ammonium, phosphate and copper
stress
AD Ballantyne and DR du Preez
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
Marine Growers (Pty) Ltd. presently cultivate Ulva rigida C.
Agardh as fodder for abalone. In 1997, their entire U. rigida crop
was lost due to a massive propagule formation event that lead to
thallus disintegration and biomass loss. This study investigated
the nature of stress-induced propagule formation in U. rigida. Two
nutrients (ammonium and phosphate), known to induce sporula-
tion in various species of Ulva, and a metal (copper) were used to
induce propagule formation in Ulva rigida. The nutrients were
made up to three different concentrations and pieces of U. rigida
exposed to these treatments over a four-day period. Ammonium
and phosphate treatment induced propagule formation, while cop-
per treatment resulted in necrosis. Transmission electron
microscopy revealed that all treatments resulted in disruption of
chloroplasts, in particular granal integrity. Ammonium was particu-
larly effective in causing membrane damage. It resulted in the col-
lapse of plasma membranes, disruption of granal stacking and
degeneration of thylakoid ultrastructure, resulting in yellowing of
the tissue. Copper treatment induced plasmolysis and then cell
death. The effect of copper was evident in the form of dark specks
inside the cells, representing fragments of degenerated cellular
components. There was a direct relationship between copper con-
centration and toxic response. This was indicated by higher cop-
per concentrations inducing greater responses. No toxicity thresh-
old occurred for the ammonium concentrations used in the study,
so the threshold for toxicity must be below this range. The data
suggests that the toxicity threshold for phosphate is between 8
and 12mM. All response curves show a similar pattern: a lag
phase of two days, an exponential increase in days 2 to 3 and a
decelerating response from day 3 onward. This indicates that the
induction of propagule formation occurs two or three days after the
addition of the nutrients.
Vernal pools as unique wetlands: A Californian case
study
MG Barbour1, SS Cilliers2, RF Holland3, C Witham4, R
Macdonald5, A Solomeshch6, J-A Molina7, J Buck1 and J Hillman8
1 Department of Environmental Horticulture, University of California, Davis
CA, USA
2 School of Environmental Sciences and Development, Potchefstroom
University for CHE, Private Bag X1006, Potchefstroom, South Africa
3 2271 Ayres Holmes Road, Auburn, CA, USA
4 1028 Cypress Lane, Davis CA, USA
5 34811 Creeksedge Roa, Davis CA, USA
6 Institute of Biology, Ufa Science Center, Russian Academy of Sciences, Ufa,
Russia 
7 Departamento de Biología Vegetal II, Universidad Complutense de Madrid,
Madrid, Spain
8 234 High Street, Santa Cruz CA, USA
Vernal pools are shallow, seasonally flooded wetlands in
mediterranean climates. These wetlands occur in depressions in
the landscape underlain by an impermeable soil horizon which
varies from a hardpan to a claypan to basalt or other materials pre-
venting downward percolation of water. Vernal pools are found in
most Californian landscapes except deserts and high mountains
and because of their unique characteristics regarding unusual
combinations of soil conditions, topography and hydrology they
host many endemic plant taxa. Most of these plants are threatened
by extinction because vernal pool landscapes are continuously
converted to agricultural or urban areas. It is estimated that up to
90% of the original vernal pools were lost because they occurred
on flat, easily developed, easily accessible land. Vernal pools also
exist in the two states north of California and have been reported in
Chile, South Africa, western Australia and within Mediterranean-rim
countries. Very little is known about the vernal pools in the rest of
the world. Although the general ecology and some of the biota of
the Californian vernal pools have been studied, there is an absence
of accurate and complete vegetation data of these unique wet-
lands. Many of the genera are highly speciated and difficult to dif-
ferentiate, the phenology of the taxa are staggered, the majority of
taxa are annual and the sampling time per year is relatively short.
Conservation issues are at the moment unresolved because there
is no regional and biologically orientated classification for vernal
pool plant community types. In general vernal pools contain both
widespread, cosmopolitan aquatic taxa such as represented by the
genera Callitriche, Elatine, Eleocharis, Isoetes and Juncus, and
about 100 specialised endemics in genera such as Blennosperma,
Downingia, Lasthenia, Navarretia and Psilocarphus. Although we
are aware of the existence of vernal pools in 18 different regions of
California we do not know if there are associations of vernal pools
endemic to each region. We will report on a four-year project aimed
to classify the vegetation of all vernal pool types in California based
on total species composition. Preliminary results of this project will
be given and emphasis will be placed on future studies including
quantification of year-to-year variation of plant species and associ-
ations, hydrology of the pools and the importance of artificially con-
structed pools.
The use of morphological and DNA sequencing data to
determine generic relationships of the Sub-tribe
Arctotineae, (Arctoteae Asteraceae)
NP Barker and A Skinner
Department of Botany, Rhodes University, Grahamstown 6140, South Africa
The Arctotinae comprise five genera: Arctotis, Dymondia,
Haplocarpha, Arctotheca and Cymbonotus. Most Arctotinae occur in
Southern Africa, some stretching to tropical Africa, and isolated taxa
are found as far as South West Asia, Turkey and Iran. Cymbonotus
is found only in Australia. This paper reports on preliminary efforts to
investigate the phylogenetic relationships of the genera within the
sub-tribe Arctotinae. Morphological, cytological and DNA sequence
data is discussed. Results suggest that at least one genus
(Haplocarpha) may not be monophyletic.
Genetic variation in the renosterbos, Elytropappus
rhinocerotis (Asteraceae)
NG Bergh1, TAJ Hedderson1, HP Linder2, and WJ Bond1
1 Botany Department, University of Cape Town, Rondebosch 7701, South Africa
2 Institute of Systematic Botany, University of Zürich, Zollikerstrasse 107,
8008 Zürich, Switzerland
Renosterbos is a shrub species which is extremely common on
the Cape coastal forelands, but also occurs as a rarer component
of the vegetation as far north as the Richtersveld and along the
Great Escarpment in the Great Karoo. Seeds are dispersed by
wind, and most lie dormant for the first year after being shed from
the parent plant. The species is also thought to be wind pollinated.
This study examines whether there is detectable genetic variation
within the species, and determines the geographical distribution of
such variation. Individuals were characterised using a multi-locus
fingerprinting technique, inter-simple sequence repeat (ISSR)
PCR. The individuals assayed were shown to be highly variable
and with three ISSR primers only two out of forty-six samples
showed the same fingerprint. Similarity indices and cluster analysis
were used to examine the pattern of similarity in the data. It was
found that genotypes did not cluster into distinct geographic
groups, but that variation was mainly within populations. This was
especially marked in the southern and eastern parts of the distri-
bution range (Cape Town to Sterkstroom). In the northern part of
the range (Richtersveld to Niewoudtville plateau), there was
greater evidence of individuals forming loose population groupings.
Possible explanations for these patterns include greater gene flow
between southern populations, or longer isolation times between
northern populations. On the whole, low levels of geographic struc-
ture in the data most likely reflect high levels of gene flow in the
species.
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Putting science into practice; the handling of recalci-
trant seeds
P Berjak and NW Pammenter
School of Life and Environmental Sciences, University of Natal, Durban 4041,
South Africa
Passage of part of the life-cycle in a desiccation-tolerant state is
a survival mechanism prominent in a wide variety of plant species,
and in many of the spermatophytes this life-cycle stage is repre-
sented by the seeds. The physiology of the acquisition of seed des-
iccation tolerance and its retention in the dehydrated state have
been studied in relatively few species: nevertheless, from these
studies it is apparent that a spectrum of processes and mecha-
nisms are involved, and it is likely that their combined effects con-
fer on the seeds their ability to survive in the desiccated state. Seed
desiccation tolerance is viewed as a very complex process under
multigenic control and, even in dry orthodox seeds, there are
marked differences among species in their ability to survive under
similar conditions. However, the seeds of some species appear not
to possess or express fully this syndrome of processes and mech-
anisms conferring desiccation tolerance, resulting in their being
unable to withstand dehydration, i.e. they show ‘non-orthodox’
characteristics. Although some species of orthodox seeds may be
shed in a relatively hydrated condition after the acquisition of des-
iccation tolerance, for most of the species studied the seeds not
only acquire the ability to withstand desiccation relatively early
during their development, but also undergo dehydration to very
low water contents during the final phase of their pre-shedding
development. In agricultural, horticultural and silvicultural prac-
tices, it is not uncommon that seed-bearing structures are har-
vested when seeds are physiologically mature, but before matura-
tion drying has been completed, after which they are subjected to
forced drying. This may be slightly to highly injurious depending on
the drying conditions employed, but for non-orthodox types, the
consequences of post-shedding dehydration are generally rapidly
lethal.
The involvement of wheat lipoxygenase and lipophilic
compounds in the Russian wheat aphid resistance
mechanism
JM Berner and AJ van der Westhuizen
Department of Plant Sciences: Botany, University of the Free State,
Bloemfontein 9321, South Africa
Lipoxygenases (LOX’s) have been implicated in resistance
responses of plants to different pathogens. Although conclusive
evidence is still lacking it is expected to be involved in the
upstream signalling events of defense reactions. In this study the
role of LOX’s in the resistance mechanism of wheat against the
Russian wheat aphid (RWA), a phloem feeder, is studied.
Previous studies have shown biochemical resistance responses
in wheat against this aphid, similar to pathogeneses, such as the
hypersensitive reaction. The selective induction of LOX activity to
much higher levels in resistant wheat than in susceptible wheat by
feeding aphids is indicative of its involvement in the resistance
mechanism. These findings were confirmed by results obtained
from Western blot analyses. To investigate the involvement of
LOX products in the RWA resistance responses of wheat, com-
parative GC-MS analyses of lipid products were performed. The
selective induction of several lipids in resistant wheat during early
stages of infection might support the possible signalling role in
defence. In addition, several terpenoids have been found to be
selectively induced in resistant wheat by RWA infestation which
may be indicative of their involvement in the resistance mecha-
nism. The study is still in progress and these observations justify
further related investigations in an attempt to increase the current
understanding of the role of LOX in signalling events during
defence.
The effect of salinity on the distribution of Sarcocornia
pillansii (Moss) AJ Scott
TG Bornman, JB Adams and GC Bate
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
Sarcocornia pillansii is a common shrubby species found on
saline and freshwater floodplains throughout the coastal regions of
South Africa. This specie was included in a study on the freshwater
requirements of supratidal and salt marsh vegetation. Field studies
at the Olifants River estuary indicated the highest cover of S. pillan-
sii where the water table was shallow (<0.5m) and the salinity low
(<35ppt). Bare areas were found where the ground water salinity
was greater than 80ppt. The effect of different salinity and inunda-
tion treatments were tested in a glasshouse experiment. The results
indicate a salinity tolerance range of 0–70ppt, with optimal growth
occurring at 35 ppt and lower. These plants are thus facultative
halophytes, growing equally well under saline and fresh conditions.
A role for calcium in regulating plasmodesmal function?
CEJ Botha1, RHM Cross2 and B Lack3
1 Department of Botany, 2 Electron Microscopy Unit, 3 Department of
Chemistry, Rhodes University, Grahamstown 6140, South Africa
Plasmodesmata are dynamic quasi-organelles whose conductivi-
ty can be regulated by environmental and developmental signals.
New findings suggest that signalling mechanisms exist which allows
plasmodesmatal pores to dilate (be gated) to permit macromolecu-
lar transport. Gating envisages plasmodesma as the regulator of
intercellular molecular size exclusion (SEL) limits. Gating must allow
some selectivity. The rate-controlling step must be associated with
the neck regions of individual plasmodesma. Plasmodesmal closure
triggered by an increase in cytosolic calcium, and rapid influx of Ca2+
into the cytosol from extracellular pools, or from intracellular stores
via ion channels, can therefore have wide-ranging physiological
consequences. Observations of the deposition of callose (b-1,3 glu-
can) at the neck regions of affected plasmodesma suggests that
plasmodesmal closure is strongly influenced by cytosolic Ca2+ con-
centration, which was confirmed using aniline blue fluorochrome
staining under blue (UV) light with epifluorescence microscopy. We
have demonstrated that the addition of external Ca2+ (in the 0 to
50mM range) enhances the rate at which plasmodesmal closure is
effected especially in osmotically linked cell perturbations such as
plasmolysis, which may be induced by the addition of mannitol. The
calcium-enhanced callose formation process is effectively down-
regulated and may be prevented entirely by the application of EDTA
(in the 0–25mM range). L2-type Ca2+ channel blockers such as ver-
apamil and nifedipine have been used in our examination of a pos-
sible role for Ca2+ in signalling plasmodesmal gating and our exam-
ination of the regulation of transvacuolar [Ca2+]CELL release and
uptake in relation to callose synthesis. This process was examined
electrophysiologically, using a sensitive Ca2+-selective ionophore. A
hyperpolarisation current effect was observed on addition of very
low externally-applied Ca2+ at approximately 0.3mmol. Addition of
verapamil or nifedipine at very low concentrations (0.3 to 0.5mmol),
markedly reduced signal induction associated with the application of
a Ca2+ trigger, confirming that Ca2+ channel blocking had taken
place. Furthermore, channel blocking was apparently irreversibly
inhibited by application of verapamil at 10mM. Whilst verapamil and
nifedipine applied as a bathing solution (at [1mM]) and 2-deoxy-D-
Glucose (at [0.2mM]) to staminal hairs in Tradescantia pallida ini-
tially prevented plasmodesmally-associated callose formation,
these effects were short-term as they were effectively negated
approximately 45 minutes after application. In contrast, addition of a
bathing solution of 1mM chlorpromazine (a Ca2+ calmodulin
inhibitor) prevented the formation of plasmodesmal callose for up to
3 hours after application. This paper examines the role of cryptozoic
calcium in plasmodesmal gating in staminal hairs of Tradescantia
and the bundle sheath vascular parenchyma cell interface in grass-
es. We also examined the roles of Ca2+ and calmodulin in plasmod-
esmally-associated callose synthesis.
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Is phloem loading in monocotyledonous leaves apolas-
mically- or symplasmically-mediated?
CEJ Botha1, RHM Cross2, B Matsiliza1, Y Nogemane1, L Buwa1,
M Knoblauch3 and AJE van Bel3
1 Department of Botany and 2 Electron Microscopy Unit, Rhodes University,
Grahamstown 6140, South Africa
3 Botanical Institute, Justus Liebig University, Giessen, Germany
There is good evidence that plants have developed a number of
strategies aimed at effective phloem loading. The process can
involve an apoplasmic, a symplasmic, or a mixed-mode apoplas-
mic-symplasmic loading mechanism. There is also very good sup-
port in the literature that the application of inhibitors such as PCMBS
for example, effectively stops the loading process in so-called sym-
plasmic loaders. There is also good evidence that plasmodesmal
frequencies decrease markedly along the loading route with few, if
any plasmodesma associated with the companion cell-sieve ele-
ment complex in many leaves of the higher plants. Simplistically,
high plasmodesmal frequency is taken to reflect the potential for
symplasmic (plasmodesmally-directed) intercellular trafficking and
conversely, low frequencies suggest the potential for an apolasmi-
cally-mediated loading and transport pathway. Leaf blade vascula-
ture in monocotyledons is complex, as two distinct, presumably
functional, sieve tube member types exist. The first type is termed
the early metaphloem and fits the classical description of phloem, in
that we recognise associated parenchymatous companion cells.
The second group, termed the late-formed (thick-walled) sieve
tubes, lack companion cells and based upon electron microscope
and electrophysiological studies, are considered to be symplasmi-
cally isolated from the surrounding vascular parenchyma including
the thin-walled sieve element companion cells and associated vas-
cular parenchyma. This paper re-explores structural evidence and
combines these studies with imaging of the membrane-impermeant
fluorescent solute 5,6-carboxyfluorescein (CF). We will present evi-
dence for apparent active uptake of 5,6-carboxyfluorescein from the
mesophyll and uptake by sieve tubes in barley, wheat and maize
source leaves. Our evidence mirrors very recent studies that show
that phloem-translocated carboxyfluorescein was unloaded rapidly
from major longitudinal veins and entered the mesophyll cells of
sink leaves. Collectively, our data implicate a symplastic mechanism
of SE loading, via the thin-walled sieve tubes and the cross-vein
system in source leaves.
Monograph of the genus Passerina L. (Thymelaeaceae)
CL Bredenkamp1 and AE van Wyk2
1 National Botanical Institute, Private Bag X101, Pretoria 0001, South Africa
2 HGWJ Schweickerdt Herbarium, Department of Botany, University of
Pretoria, Pretoria 0001, South Africa
A new monograph of Passerina L. is presented. Based on previ-
ous, now outdated, taxonomic revisions, Passerina has been delim-
ited from cosmopolitan status to an endemic southern African
genus, with the exception of two species that have outliers in east-
ern Africa. The genus comprises about 20 species and four new sub-
species. A few species of Passerina occur along the Great
Escarpment, but most are concentrated in the Cape Floristic Region.
Palynological, morphological and leaf and floral anatomical evidence
was used in the delimitation of the genus. A key to the species is
given and species treatments include descriptions and distributions.
A cladistic analysis of Passerina was done using the programs HEN-
NIG 86 version 1.5, and PAUP 4.0 for Macintosh. The cladistic study
supports Passerina as a monophyletic genus. Taxonomic and phylo-
genetic values of the character set were evaluated and all the
species in Passerina were accounted for phylogenetically.
Technique to study the impact of large herbivores on
woody vegetation (stratifying for soil type) within pios-
pheres
J Brits1, N van Rooyen2 and MW van Rooyen2
1 Department of Nature Conservation, Technikon Pretoria, South Africa
2 Department of Plant Ecology, University of Pretoria, Pretoria, South Africa
A continuously sampled transect away from the watering point
provides good results in situations where soil remains constant, but
is unsuitable to apply where regular changes in soil type occur. A
comparison was made between a continuously sampled transect
and sampling taken at intervals along the transect. An analysis of
variance indicated no significant differences in any of the variables
obtained by means of the two sampling methods. The advantage of
interval sampling is that, within each interval, areas with the same
soil type can be selected in order to avoid differences in vegetation
structure due to soil types. A comparison between transects made
in different directions from the watering point yielded no significant
differences in any of the structural variables of the woody vegetation
at the same distance from the watering point. Therefore, lumping
transects from different directions to attain a representative sample
away from the watering point, was an acceptable practice. It is rec-
ommended that the original data be smoothed and the logistic func-
tion used to model the impact of large herbivores on the structure of
woody vegetation around watering points.
The effects of over-expression of MIXTA on trichome
morphology in tobacco
D Brocklehurst, VM Gray and T McLellan
School of Molecular and Cell Biology, University of the Witwatersrand, South
Africa
MIXTA is a MYB-related transcription factor that controls the
development of conical cell form in petals of Antirrhinum majus.
Previous work has shown that over-expression in tobacco causes
the production of supernumerary trichomes or conical cells in a vari-
ety of tissues. We constructed transgenic tobacco in which MIXTA
cDNA was under the control of CaMV 35S promoter. Transformed
plants had a significantly reduced trichome density compared to
controls. Multiply branched trichomes also occurred more frequent-
ly. Both the branching and density differed from previous results in
similar experiments, suggesting either that the level or location of
expression differed in our experiments, or that the genetic back-
ground might influence the results.
Characterisation of a fruit-specific, ripening-related
cDNA from Vitis vinifera cv. Merlot
AL Burger and FC Botha
Institute for Plant Biotechnology, University of Stellenbosch, Private Bag X1,
Matieland 7602, South Africa
Grapevine is one of the most widely cultivated plant woody
species. In recent years the value and competitive nature of the
grape and wine industry has led to an increasing emphasis on pro-
ducing quality fruit for the production of quality wines. The most dra-
matic change in berry development occurs as the fruit enters into
the ripening phase. Development of characteristics such as size,
texture, sugar content, flavour, aroma and colour determine the
quality of the final product. Differential expression studies, grape
cDNA libraries and EST databases provide a powerful new resource
for discovering genes with the potential to improve table and wine
grapes. In the current study a 124bp cDNA fragment differentially
expressed during grape ripening was isolated from Clairette
blanche berries using cDNA AFLP analysis. The 124bp fragment
was used to isolate a 750bp fragment from a Merlot berry cDNA
library. Full length cDNA was amplified from Merlot cDNA by cDNA
5’ tailing and random amplification of cDNA ends. Northern blot
analysis revealed that the fragment is absent in immature Merlot
berries but abundantly expressed in berries from 2–3 weeks prior to
véraison. Similar expression patterns was observed in Clairette
blanche and Cabernet Sauvigon. Sequence analysis and alignment
revealed high homology with a grape ripening induced protein iso-
lated from Shiraz. The full length cDNA (1051bp) contains a single
ORF encoding a 268 amino acid proline-lysine rich (30%/15%)
polypeptide. Alignment of the deduced amino acid sequences of the
Merlot and Shiraz cDNAs revealed a 98% homology, excluding a 19
amino acid deletion identified in the Merlot deduced amino acid
sequence. The information correlates well with data obtained from
Southern blot analysis indicating that the cDNA belongs to a small
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multigene family. The pentapeptide PEHKP or the extended motif
EKP/P-L/PEHKP identified in the deduced amino acid sequence,
the high theoretical pI value 9.85–10.29 and possible subcellur
localisation, transmembrane helices and signal peptides will be
used to speculate on the polypeptide’s function during ripening.
Pollination of Cytinus visserii — the northern-most
species of this Cape-centred genus
PM Burgoyne1 and N Pillay2
1 National Herbarium, National Botanical Institute, Pretoria, South Africa
2 School of Animal, Plant and Environmental Science, Wits University, South
Africa
Cytinus, a holoparasite (Cytinaceae), has three species repre-
sented in southern Africa. Two of these occur in the Cape Floral
Kingdom with the third, newly described species found in the north-
ern provinces among fynbos relicts. First realised to be a new
species by Visser in 1981 but unable to describe it due to his
untimely death, it has been named after its discoverer. Owing to the
vivid red colour of the flowers, pollination was first thought to be car-
ried out by birds (sunbirds). Ants were also observed in and around
the flowers but with the plants growing deep under their hosts bird
pollination is unlikely. Rodents seemed to be more likely pollinators.
Evidence supporting this is discussed. Fruit was a available to study
for the first time and its possible role in sustaining the pollinators will
be discussed. Work done so far will be presented and future moni-
toring methods will be discussed.
Light-stimulated phloem loading in Barley leaves
(Hordeum vulgare L.)
L Buwa and CEJ Botha
Department of Botany, Rhodes University, Grahamstown 6140, South Africa
Monocotyledonous leaves contain two types of functional sieve
tubes- thin-walled (early metaphloem) and thick-walled (late
metaphloem). There is a great deal of interest in the potential func-
tional roles of these sieve tubes in the loading and long-distance
transport processes in our laboratory. Based upon plasmodesmal
frequencies, phloem loading can either be symplasmic or apoplas-
mic, or both, depending on the number of plasmodesmata at a given
interface. The fluorescent dye, 5,6 carboxyfluorescein diacetate (5,6
CFDA) is being used in attempts to provide answers to some of the
outstanding questions associated with the phloem loading process
on entry into living cells, the diacetate is cleaved and 5,6-CF is
assumed to be symplasmically transported. The third visible leaf was
used in all experiments reported here. 5,6 CFDA was introduced
into the symplast of barley via flap feeding, directly to the mesophyll
of barley and also by injecting the leaf midrib (approximately 5cm
from the tip, in the upper 3rd of the leaf), in 11 and 31 day old plants.
Our interest focuses upon the basipetal movement of the fluo-
rochrome, especially the pathway taken from small (collector) to
large (transfer) veins. In addition, we examined the role of the cross-
vein system in the loading and transfer processes. The basipetal
movement of 5,6-CF was observed after 3h and the dye front was
observed 3cm away from the point of application. In 11 day-old
plants flap feeding or direct injection of 5,6-CF resulted in basipetal
transport of 5,6-CF some 3–4cm from the point of application. In
contrast injecting the midrib or flap feeding of the third visible leaf in
31 day-old plants resulted in basipetal transport of 5,6 CF to approx-
imately 2cm from the point of application after 3h. These results
confirm earlier studies which showed that photosynthetic rate
declines in barley after 28 days. Our results using 5,6-CF strongly
supports symplasmic loading in the leaf blade bundles in barley.
Palynology and the Stomatium group in the Aizoaceae
MH Buys1, P Burgoyne2 and LR Tiedt3
1 AP Goossens Herbarium, School for Environmental Sciences and
Developmental Botany, South Africa
2 National Botanical Institute, Pretoria, South Africa
3 SEM Laboratory, Potchefstroom University for CHE, South Africa
The paper reports on a study of the pollen morphology of taxa
currently placed in the Stomatium Group (sensu Chesselet, et al.
2000) of the Aizoaceae. The general shape of the pollen grains can
be described as either spheroidal or longiaxe. Three parallel equi-
distant furrows arranged along the equator represent the apertures
in all cases. Furthermore, pollen grains of different genera and with-
in a single species can vary from semitectate to nanopunctate.
Some taxa, e.g. Chasmatophylum musculinum are also nanofoveo-
late, while others are also grooved. The ornamentation of the tec-
tum varies from microechinate to echinate. The tectum is evenly
ornamented in all cases and can be either of the single, double or
tapered nipple variety. The connections between the muri lie on the
same or different levels. Pollen shape and size within a species are
variable characters due to harmomegathy.
Invasive weeds and soil microbes: plant-soil feedbacks
and fungal mediation of competition
RM Callaway and G Thelen
Division of Biological Sciences, University of Montana, Missoula, Montana
59812, USA
Soil microbes can have profound effects on plant interactions and
plant communities. In particular, soil fungi often can alter competi-
tive outcomes by their pathogenic effects, favor obligate mycorrhizal
species over non-mycorrhizal species, and mediate the transfer of
resources or fixed carbon between species. Two contrasting
dynamics have been demonstrated for interactions occurring
between plants and the soil microbial communities that develop
around their roots. Positive feedbacks occur when plant species
accumulate host-specific beneficial microbes over time and are
thought to lead to a loss of community diversity. Negative feedbacks
occur when plant species accumulate host-specific pathogenic
microbes and are thought to enhance community diversity by
increasing species turnover rates. Centaurea maculosa is one of the
most widespread and destructive grassland invaders in the Western
United States and Canada and gains competitive advantages from
soil fungi. Centaurea maculosa grown in French soil was 80% small-
er in total biomass than conspecifics grown Montana soil. There was
no effect of sterilising Montana soils; however, when French soil
was sterilised C. maculosa biomass was 9 times greater. A large dif-
ference between the effects of sterile soils relative to non-sterile
soils from the two regions implicated differences in the soil microbial
community as the mechanism suppressing C. maculosa growth.
Centaurea maculosa grown alone in French soil “cultured” by con-
specifics were significantly smaller than those grown in French soils
cultured by Festuca ovina, a native European species. In contrast,
C. maculosa planted in Montana soils cultured by conspecifics were
significantly larger than in Montana soils cultured by F. idahoensis,
a native North American species. Similar results were found for C.
maculosa grown in competition with bunchgrasses in cultured
French and Montana soils. Considered together, these results sug-
gest that C. maculosa is able to modify the microbial community in
invaded soils to its advantage. In contrast C. maculosa suffers from
a negative feedback in native soils, probably due to the accumula-
tion of pathogens. Positive feedback dynamics between invaders
and soil microbes away from home versus negative feedback at
home may help to explain why some exotic plants are so much
more successful in new regions than those where they originated.
Urban biotope mapping based on vegetation studies in
the North West Province, South Africa
SS Cilliers1, ER Drewes1, N Müller2, J Putter1, B Hackenberg2, M
Roethig2, V Rost2
1 School of Environmental Sciences and Development, Potchefstroom
University for CHE, Private Bag X1006, Potchefstroom, South Africa
2 Department of Landscape Architecture, University of Applied Sciences,
Erfurt, Germany
According to a United Nations forecast, 60% of the world popula-
tion will be living in urban areas by the year 2025. Although the
urbanisation rate of the North West Province is lower than S.A.
national figure, rapid urbanisation is expected in this province in
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future. South African cities have witnessed an unprecedented
increase in the number of squatting and informal settlements on the
urban fringe. These settlements and trends of sub-urbanisation
have resulted in the fragmentation and sprawling of cities, putting an
enormous pressure on natural and semi-natural areas inside and
around cities. Although we need to protect these areas, we do not
know enough about the extent of urban nature. In Germany and
other parts of Europe, urban biotope mapping is extensively used as
a method in which important areas for nature conservation can be
selected. Urban biotopes are specific habitats which are charac-
terised by certain biota adapted to the environmental characteristics
and direct and indirect anthropogenic influences of that area. Urban
biotope mapping is, therefore, based upon land-use. Some of the
main purposes of urban biotopes include the provision of dispersal
centres and corridors for species, enhancement of aesthetic quality,
recreation activities, informal playgrounds, environmental protection
and to act as bio-indicators for environmental changes and pollu-
tion. To be able to determine which urban biotopes are worthy of
protection studies based on phytosociological and zoological inves-
tigations should be done. In this poster the aims, steps, adaptations
to standard procedures and applications of urban biotope mapping
in three representative settled areas in the North West Province will
be discussed. The importance of urban biotope mapping as part of
Ecological City Planning and as a basis for integrated research in
urban areas is also emphasised.
Microalgae as indicators of environmental condition in
sandy beach surf-zones
BJ Clark, DR du Preez and EE Campbell
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
Nine beaches were selected for study along the south coast of
South Africa chosen to represent polluted and reasonably unpollut-
ed sites. Surf-zone water was sampled on a seasonal time-scale to
investigate the influence of water pH, temperature, salinity, nitrate,
ammonium, phosphate, lead, zinc, copper and cadmium concentra-
tions on microalgal communities. Wave-height and surf-zone width
were also recorded. At each site where a sample was collected for
the afore-mentioned parameters, a microalgae sample was also col-
lected. Results were statistically analysed using multivariate analy-
ses. It was shown that a change in environmental variables causes
a shift in species dominance of microalgae.
Molecular systematics of the tribe Haemantheae
(Amaryllidaceae) based on plastid DNA sequence data
F Conrad and D Snijman
Compton Herbarium, Kirstenbosch Research Centre, Newlands, Cape Town,
South Africa
The tribe Haemantheae, belonging to the monocotyledonous
family Amaryllidaceae, comprises six genera (Gethyllis,
Haemanthus, Scadoxus, Apodolirion, Clivia and Cryptostephanus)
with ca. 90 species. Several interesting morphological characters
occur within this tribe: all are baccate-fruited with Apodolirion and
Gethyllis possessing elongated berries and the other four genera
round berries; rhizomes occur in Clivia and Cryptostephanus and
are replaced by large bulbs in Gethyllis, Haemanthus and
Apodolirion; the occurrence of a solitary flower with a subterranean
ovary in the genera Gethyllis and Apodolirion. To date DNA
sequence data for 46 taxa from four plastid regions: the rpoB-trnC
intergenic spacer, trnL intron, trnL-F intergenic spacer and rps16
intron, have been collected to evaluate the specific and generic rela-
tionships within this tribe. Combined analysis of all four matrices
indicated that Scadoxus and Haemanthus are monophyletic and
resolved as sister clades to one another. There is a clear distinction
between the summer and winter rainfall groups within the genus
Haemanthus. The summer rainfall species, with the exception of H.
montanus, are monophyletic and embedded within the winter rain-
fall clade. H. montanus shares leaf characteristics with winter rain-
fall taxa and therefore its exclusion from the summer rainfall clade
is supported by morphological evidence. The genus Apodolirion is
embedded within Gethyllis as has been previously suggested on
morphological grounds.
Modelling community dynamics in Namaqualand annual
vegetation
JK Conradie and G van Rooyen
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
The spring floral display in the region of Namaqualand is world
renowned for its beauty, and unique in its botanical diversity. The
economy of this region has become heavily dependent on the
tourism revenue spawned by the floral display. Tourists flock to view
mass displays which are often a near monoculture, heavily domi-
nated by one, or sometimes two or three species. These mass dis-
plays characteristically occur on disturbed areas such as old fields
and lack not only species richness, but diversity of life forms too.
Here the goals of ecology and economics collide — the aim of con-
serving biodiversity is at odds with the realities of our modern soci-
ety. Mass displays can be maintained by applying disturbance
regimes as part of management practices. However, intensive dis-
turbance regimes reduce botanical diversity. It was demonstrated
that a cessation of disturbance indeed leads to an increased peren-
nial diversity, but no corresponding loss in annual diversity occurs.
The aim of this work is to explore the effects of different manage-
ment practises on the species composition of the Namaqualand
veld. This will be done with the aid of ecological modelling.
Modelling offers the advantage of being able to ‘test’ different strate-
gies over an extended period of time before they are implemented.
Furthermore in modelling a system we better understand its func-
tioning and better understand the shortcomings in our knowledge of
it. As basis for the models experimental data that has been collect-
ed over the last eight years will be used as well as the wealth of pub-
lished data available for this area. Many types of models will be
applied, from traditional analytical tools for vegetation dynamics to
deterministic mathematical equations. The final goal is to obtain a
synthesis of many sub-models in the form of a computer program
that will simulate the natural vegetation of Namaqualand as a unit in
terms of species composition.
Anatomical and morphological investigation of selected
Bulbine species found in Eastern Cape, South Africa
M Coopoosamy, B Mayekiso and ML Magwa
Department of Botany, University of Fort Hare, Private Bag X1314, Alice
5700, Eastern Cape, South Africa
The several thousand-year history of succulent plant species is
as fascinating and captivating as a best selling historical novel.
Their wild elegance and therapeutic properties are legend. Today in
the USA, Japan, Russia, and China and in the African continent,
succulents have many enthusiastic adepts and followers. In these
countries once can find many publications concerning succulents.
Despite this endeavour, it is still difficult to conduct an anatomical
investigation into succulent species. This difficulty is also experi-
enced in the species of Asphodeleaceae. As a result, the literature
is rather scanty about the anatomy of the family Asphodeleaceae.In
this paper, a comparative anatomical study of selected species of
Asphodeleaceae will be discussed.
Tree roots: a study in applied biology
DF Cutler  Plenary Lecture
Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, Surrey TW9
3AB, United Kingdom
A purely academic interest in root anatomy developed into one of
great economic and applied importance. Over more than 50 years,
roots of trees and shrubs were sectioned and added to the refer-
ence microscope slide collections in the Jodrell Laboratory, Royal
Botanic Gardens, Kew. Interest in their identity ranged from archae-
ology and forensic science to pharmacognosy. However, most were
sent to us because people wished to know which trees might be
involved in structural damage to buildings, running to in excess of
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£80 million each year. Root wood anatomy is often distinctly differ-
ent from branch or trunk wood of the same species, so normal wood
anatomy slides can not be used for accurate identifications. Roots
are also more variable in their wood anatomy. Even using slides
from a number of specimens of differing diameter, there are limita-
tions to the level of confidence in identifications. For example, some
species are easy to identify, but others may share great similarity
with other species from the same genus. Even within some families
genera may not be separable. Hand lens identification is usually
unreliable. Using all our data, we published a manual on tree root
identification. In the early 1970’s we realised that there was great
potential for finding out about root spread of trees from our cus-
tomers. We were often asked about ‘safe’ planting distances, and
were unable to give a reply. Survey cards were designed and sent
to our customers with the identifications. They were asked to return
the cards with details about the distance of the tree from the build-
ings alleged to have been damaged, and other data readily avail-
able to them. An analysis of the returned cards resulted in publica-
tion of a book on tree roots and buildings, reporting root spread and
frequency of damage at a range of distances from the buildings. The
extensive drought of 1977 brought in hundreds of enquiries and
returned cards. Then we had an extensive storm in 1987 when
many millions of trees were blown down in south east England. With
the Countryside Commission, we designed survey forms to be sent
to the public and professionals. From the returns we obtained very
useful information about root form and depth for many species.
These combined data have been used to provide valuable advice to
those investigating subsidence in low rise buildings, through a con-
tribution on trees to a book published by the Institution of Structural
Engineers. Depth of structural roots is of interest to those wishing to
dig or excavate near to trees. Root spread figures help in selection
of species for planting in towns and cities. Sound advice, based on
research, can now be used to safeguard both trees and buildings.
Design in plants: are there parallels between anatomical
features in plants and engineering and technology?
DF Cutler  Plenary Lecture
Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, Surrey TW9
3AB, United Kingdom 
As with speculations on the significance of anatomical features as
adaptations to habitat and ecology, relatively little experimental
research has been done to confirm actual relationships between
features seen in plant anatomy and their apparently functional par-
allels in engineering and technology. However, such remarkable
parallels appear to exist. This paper skims through some of the more
obvious examples in vegetative anatomy, and mentions others, per-
haps less familiar. Wood anatomy is not discussed; much more is
known about the relationships of structure and function here, and
there is an extensive literature. The phenomena have been observed
and read about during my lifetime as a systematic plant anatomist.
Perhaps they might serve to stimulate research interest, so that
some of the speculations become proved (or disproved!). One com-
mon factor appears to be an elegant economy in the use of
resources. Among topics mentioned we range from hydraulic and
mechanical support systems, parallels with reinforced concrete,
girders, beams, cylinders, pit props, fan vaulting and guttering to
self-cleaning surfaces, light and heat scattering devices, mirrors,
light pipes, UV screens, and Velcro-like fastenings and ventilators.
The effect of calcium and nitrogen nutrition on the
growth of Vaccinium ashei Reade cv Tifblue
ME Daemane and HJ Meyer
Botany Unit, School of Life Sciences, University of the North, Qwa-Qwa
Campus, Phuthaditjhaba 9866, South Africa
Blueberry plants of the cultivar Tifblue were subjected to varying
levels of nitrogen, potassium, phosphate, calcium and magnesium.
Plants were planted in acid washed-quartz sand. Plants were kept
in a temperature controlled greenhouse. The effect of the applied
nitrogen and calcium on plant growth and nutrient levels in the
leaves of the plants will be discussed. Nitrogen had a positive effect
on shoot growth and negative effect on flowering. A negative corre-
lation was observed between applied calcium, and shoot growth
and flowering. The effect of applied nitrogen and calcium on the
endogenous levels of nitrogen, phosphate, potassium, calcium and
magnesium will be presented.
The taxonomic significance of anatomical and morpho-
logical characters in the genus Hermas (Apiaceae)
B de Villiers, PM Tilney, B-E van Wyk 
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
Hermas is an anomalous and interesting genus of the Apiaceae
family, placed in the subfamily Hydrocotyloideae (Drude 1898). This
genus has not been studied since 1862 and is in need of a taxo-
nomic revision. All the species can easily be distinguished on the
basis of leaf morphology. Characters such as length of the petiole,
degree of hairiness and nature of the margin are all useful. The
andromonoecious umbels show definite differences and indicate
relationships between species. Resin ducts in the sepals are single
or branched further confirming possible phylogenetic relationships
between H. quinquedentata and H. ciliata. In the investigation of fruit
structure, two unusual new characters came to light: non-lignifica-
tion of the endocarp in H. ciliata, and the absence of lateral vascu-
lar bundles in the fruit of H. hysterantha. The diagnostic characters
of the species are summarised and illustrated. The pattern of char-
acter state changes was studied in a cladistic analysis and a con-
sensus tree showing hypothetical relationships is presented.
A revision of the genus Hermas (Apiaceae) based on
morphological and anatomical characters
B de Villiers, B-E van Wyk and PM Tilney
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
The genus Hermas consists of nine species of andromonoecious
herbs and suffrutices endemic to the fynbos region of South Africa.
Hermas is traditionally placed in the subfamily Hydrocotyloideae,
tribe Mulineae but it shows several anomalous characters reminis-
cent of the subfamily Saniculideae, such as the multi-flowered,
head-like umbels and chromosome number of n = 7. Morphological
characters studied include the growth habit, leaf morphology (size,
shape, vestiture and margin), inflorescence structure (including the
number of bisexual and male flowers on each ray), fruit structure
(including anatomical characters) and pollen. Leaf morphological
characters are particularly useful to distinguish between the
species. A cladistic interpretation of the data is presented. In the
revision of the genus, Hermas quinquedentata sensu Eckl. and
Zeyh. is described as a new species because it is morphologically
and anatomically distinct from H. quinquedentata L.f. Also included
is another distinct new species with deeply lobed, deciduous leaves.
Effect of dark chilling on PS II function of intact plants
and electron transport of isolated thylakoids in Glycine
max genotypes with differing cold tolerance
MF de Villiers, GHJ Krüger and PDR van Heerden
School for Environmental Sciences and Development: Botany, Potchefstroom
University for CHE, Private Bag X6001, Potchefstroom 2520, South Africa
Because of elevation the daily minimum temperature in South
Africa is extra ordinary low and poses the most important simple
factor in limiting soybean production in South Africa, with huge eco-
nomic implications. We studied the biochemical basis of the effect
of dark chilling on soybean genotypes of differing cold tolerance. In
vivo quantification of PS II function by means of chlorophyll fluo-
rescence induction kinetics (JIP-test), revealed the cold-induced
inhibition of electron transport through PS II, mainly by deactivation
of PS II reaction centres, especially in the cold sensitive genotype
Java. This phenomenon was confirmed by polarographic determi-
nation of the effect of dark chilling on electron transport on isolated
chloroplasts. This inhibition was clearly reflected by the values of
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the vitality index (PI) values of the plants. The most important find-
ing however was that the inhibitory effect became evident increas-
ingly with time after the dark chill treatment, upon exposure to illu-
mination. This strongly suggests that PSII function is damaged dur-
ing the light period following the dark treatment. Large differences
regarding cold induced inhibition of the energy fluxes of absorption,
excitation energy trapping and electron transport occurred between
the tolerant and sensitive genotypes. The JIP-test proved to be a
quick, non-destructive measure of cold tolerance in soybean.
The taxonomy and ethnobotany of South African
Menispermaceae
H de Wet, B-E van Wyk and FR van Heerden
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
The Menispermaceae (Moonseed family) comprises some 75
genera and 520 species. Approximately 25 genera with 101 species
are found in Africa, of which seven genera with 13 species are found
in southern Africa. This family is highly specialised in its rich diver-
sification of benzyltetrahydroisoquinoline and aporphine alkaloids.
Some of the isoquinoline alkaloids have curarising effects and act
on the neuromuscular junctions; others have a morphine-like struc-
ture and show narcotic or analgesic activity. Various cultural groups
in South Africa use plants of the Menispermaceae in traditional med-
icine, but the ethno-medical information has not yet been systemat-
ically recorded. All 13 South African species of Menispermaceae
(Albertisia delagoensis, Antizoma angustifolia, A. miersiana,
Cissampelos capensis, C. hirta, C. mucronata, C. torulosa,
Cocculus hirsutus, Stephania abyssinica, Tiliacora funifera,
Tinospora caffra, T. fragosa and T. tenera) were collected from dif-
ferent localities and distribution maps were made from own locality
records and herbarium specimens. Alkaloid extractions, including
bulk extracts and small-scale extracts for analytical work, have been
completed. Column chromatography is now in progress to separate
and purify individual alkaloids for structural elucidation. An overview
of the 13 Menispermaceae species is presented, including their dis-
tribution in southern Africa, taxonomic characters, medicinal uses in
Africa and alkaloid profiles.
Number and growth of suckers of enset (Ensete ventri-
cosum) under different practices of vegetative propa-
gation
M Diro1, S Gebremariam2, A Zelleke2 and J van Staden1
1 Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
2 Ethiopian Agricultural Research Organisation, PO Box 2003, Addis Ababa,
Ethiopia
An experiment was undertaken to study the influence of different
vegetative propagation practices on the production of enset suck-
ers. These practices included three propagation methods and three
corm types. After removing apical buds, mother corms were imme-
diately replanted (method one, M1), uprooted and replanted three
months later (method two, M2) or were not uprooted (method three,
M3). Three corm types were used: whole (C1), halved (C2) and
quartered (C3) corms. A 3x3 factorial experiment, in a randomised
complete block design with four replications, was employed.
Number and vegetative growth of suckers were recorded every
month for one year. Thereafter, suckers were uprooted and sorted
into three size groups: undersized, small and medium to large. The
results showed that the number of suckers from C2 with M1 and M2
reached a peak within four months after removal of apical buds, two
months earlier than most of the treatment combinations. C2 pro-
duced a larger number of total suckers with either M2 (141.5 suck-
ers/plot) or M1 (110.5 suckers/plot) than most of the treatment com-
binations. C3 produced significantly less suckers with M3 (40.0
suckers/plot). C2 gave a better number of medium to large sized
suckers than C1 and C3 when evaluated across all propagation
methods. An increase in the number of vigorous suckers from C2 is
possible because of elimination of the strong apical dominance
while leaving a reasonable portion of the mother corm to sustain ini-
tiation, growth and development of suckers.
Can plant diversity save itself? Preliminary results from
the study of conservation farming and its benefits to
farmers and rural communities on the Bokkeveld Plateau
J Donaldson, A Mills, P O’Farrell, S Todd, JD Bösenberg and I
Nänni
Conservation Farming Project, National Botanical Institute, Cape Town, South
Africa
A key question for the conservation of biological diversity in agri-
cultural landscapes is whether diversity contributes to the develop-
ment of ecologically and economically sustainable farming prac-
tices. This study examines data derived from the Conservation
Farming project site near Nieuwoudtville on the Bokkeveld Plateau.
The study examines patterns of biodiversity in relation to current
and historical land use and evaluates the processes that impact on
elements of biodiversity so that we can predict the probability of
extinction under different scenarios. Links between biodiversity and
key ecosystem services are examined on the basis of what farmers
regard as important as well as the outcomes of select experiments.
The value of biodiversity is examined specifically in relation to car-
bon sequestration, ecotourism, the maintenance of ecological
processes, and its impact on production.
Hydroponic cultivation of lettuce. A comparison of two
different systems
A du Toit and GP Potgieter
Department of Plant Sciences: Botany, University of the Free State,
Bloemfontein 9300, South Africa
The aim of this study was to compare a ‘Continues Flow System’
with an ‘Ebb and Flow System’ in cultivating lettuce (Latuca sativa
L.) hydroponically. Different growth — and physiological parameters
were investigated to determine the optimum cultivation conditions.
No clear-cut yield and physiological differences were obtained in
plant cultivated in the two hydroponic systems. However, the ‘Ebb
and Flow System’ proved to be the most economical setup. The
results of this investigation and possible application of this alterna-
tive cultivation technique will be presented.
Crinum moorei: bulbs and biotechnology
CW Fennell, EE Elgorashi and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
 Awarded SAAB Certificate for best overall student oral presentation
at the Conference; Van Staden Prize for best oral paper presented
by a PhD/Postdoctoral student; and Local Organising Committee
Book Prize for best Physiology student oral presentation
Crinum species are large showy plants with umbels of lily-like
flowers that are popular horticultural subjects and internationally
recognised as future floriculture crops. They are also a highly val-
ued commodity in the herbal medicine trade. In tropical and sub-
tropical areas of the world, including South Africa, traditional med-
ical practitioners prescribe their use in treating a variety of ailments.
As such they have attracted the attention of medical science whose
research has uncovered more than 150 different alkaloids; many of
which are unique to the genus and therefore of taxonomic signifi-
cance. The alkaloids are of the Amaryllidaceae type and exhibit a
range of pharmacological effects. Amongst the most noted are:
analgesic, anticholinergic, antitumour and antiviral. Natural popula-
tions of Crinums are threatened by habitat destruction and unsus-
tainable harvesting. Then there are biological features that further
exacerbate conservation efforts including recalcitrant seeds and
vegetative offsets that are rarely or only sporadically produced. This
makes some of the more desirable cultivars slow and expensive to
propagate. Tissue culture offers several advantages to convention-
al methods of propagation. But maintaining agar cultures is labour
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intensive and limits production. The use of a liquid-shake culture
was investigated for the rapid multiplication of Crinum moorei.
Growth was superior to that achieved in either solid or static liquid
cultures and thus holds promise as an advanced propagation sys-
tem with the potential for scaling-up to bioreactor culture. The
Amaryllidaceae were amongst the first to be investigated for
metabolite production in vitro with a view to producing pharmaco-
logically important alkaloids. Current research has focussed on
high-yielding species for galanthamine production — an alkaloid
that is approved for use in treating Alzheimer’s disease. In vitro
grown bulblets of C. moorei were found to contain nine alkaloids of
the Amaryllidaceae type; three of which were released into the
medium. A comparison of media and other physical effects showed
that the production of certain alkaloids could be regulated by light
and cytokinins.
GIS mapping of the emergent and floating plant com-
munities of Lake Msingazi, KwaZulu-Natal
DP Ferreira
Botany Department, University of Zululand, Private Bag X1001, Kwa-
Dlangezwa, South Africa
Lake Msingazi contains a high water quality of which approxi-
mately 300 000 Kiloliters for household consumption and 900 000
Kiloliters for industrial consumption are extracted per month. To
maintain the high quality of the water, the contributing factors, of
which the aquatic macrophytic plant communities are one, need to
be known. A number of anthropogenic impacts could effect the eco-
logical biodiversity of the lake. These include the tree plantations in
the catchment area, alien invader plants, removal of riverine swamp
forests in the nine affluent streams and development of residential
suburbs. However, the aquatic macrophyte communities have not
yet been characterised and mapped. This study aims to distinguish
between the emergent and floating communities and to map them
by means of GIS. This would provide baseline data for future stud-
ies on these plants in the lake. The total surface areas covered by
emergent and floating communities and the most important emer-
gent species are shown.
The cultural value of a rural landscape
H Fox
Department of Environmental Science, Rhodes University, Grahamstown
6139, South Africa
The utilitarian importance of plant species is well understood, par-
ticularly by ethno-biologists. There is, however, increasing research
being undertaken that focuses on the spiritual and cultural signifi-
cance of various plant species. Research undertaken at Tidbury vil-
lage, in the Kat River valley, attempted to determine the cultural
value of the local landscape. This research is part of a broader
attempt to determine the environment’s total economic value. It was
realised that various plant species are an integral part of this cultur-
al landscape, having considerable cultural value. These plant
species, namely Wild Olive, Sneezewood, Bush Willow, Cape Bush
Willow and the Reed, were crucial for reinforcing the Xhosa culture,
as they helped maintain a relationship with the ancestors through
specific rituals and traditions. This relationship suggests that it is
very difficult to determine the cultural value of these plant species as
they act as a medium through which the environment as a whole is
valued. This is because the importance attached to one’s ancestors
means that one develops a sense of continuity to place. This
encourages the development of values towards the environment.
This paper will discuss the various uses of relevant plant species.
The importance of these species to maintaining a sense of continu-
ity to place will be addressed. The study will then be placed in the
broader debate concerning the relevance of monetary valuation of
tangible and intangible environmental assets.
A synthesis of wetland data along a rainfall gradient in
the grassland biome
J Gerber and GJ Bredenkamp
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
Wetlands are receiving more attention from scientists, as their
value in ecosystem functioning becomes more apparent. Many
rehabilitation and restoration projects are underway, but no baseline
study of wetland phytosociology has been done in the Gauteng
region. This project aims to compare wetlands along the rainfall gra-
dient from 26°E to 31°E, and from 26°S to 27°S. Ten wetlands will
be sampled phytosociologically, and compared using Twinspan,
Megatab, and Decorana to determine affinities between geographi-
cally isolated sites, and between zones of the wetlands. Published
data was used for the initial study. This data is inadequate for final
use, but was useful for the preliminary study. Twinspan wetland
databases for the Faan Meintjes Nature Reserve, Boskop Dam
Nature Reserve, the Grootvlei-Villiers region, and the Belfast-
Barberton-Wakkerstroom-Piet Retief (BBWP) region were analysed
under Megatab using three levels of division. The synoptic tables
generated were analysed using Decorana. Strong associations
were observed between releves dominated by highly hydrophytic
plants, and/or containing true aquatic plants, typically in the BBWP
region, and between releves dominated by less hydrophytic plants
which are commonly found in wetlands. Wetlands of the Grootvlei-
Villiers region were found to form a relatively unique wetland sys-
tem. The more hydrophytic releves of the Faan Meintjes Nature
Reserve were associated with drier releves from the BBWP region,
while the less hydrophytic releves were found to be associated with
releves from the Boskop Dam Nature Reserve. The Cynodon dacty-
lon-Cyperus marginatus pans of the BBWP region were found to be
unique in their species composition. The BBWP region is in the wet-
ter lowveld region, with Faan Meintjes and Boskop Dam in the drier
west. Boskop Dam Nature Reserve is dominated by a man-made
dam and may be a disturbed area. Grootvlei may differ from the
other wetlands due to the underlying geology.
The effect of smoke on the gas exchange of
Chrysanthemoides monilifera
M Gilbert and B Ripley
Plant Ecophysiology Laboratory, Department of Botany, Rhodes University,
Grahamstown 6140, South Africa
The effect of smoke on the germination of various fynbos species
has been well documented. However, little work has been done on
the effect of smoke on the physiology of mature plants. This study
was undertaken to investigate the response of gas exchange of
Chrysanthemoides monilifera to smoke. This species often lives in
fire driven ecosystems and reacts to fire by resprouting. An initial
field experiment showed a lack of effect of smoke on the gas
exchange of plants in response to a natural fire in the field.
Laboratory studies have subsequently shown that the plants are
greatly affected by smoke, in the short term. The smoked plants
show, a day long, drop in stomatal conductance and an associated
drop in photosynthetic rate. A portion of this drop in assimilation is
attributable to a stomatal limitation of photosynthesis while the
remaining drop is attributed to a decrease in carboxylation efficien-
cy. After a single brief smoke exposure plants acclimate and repeat-
ed exposures increase this effect such that plants no longer show a
response to smoke. The causal factor for this response appears not
to be related to temperature or carbon dioxide concentrations in the
smoke.
The evolution of glands in Pentaschistis: Evidence from
DNA sequence data
M Gilbert and NP Barker
Molecular Systematics Facility, Department Botany, Rhodes University,
Grahamstown 6140, South Africa
Multicellular glands are rare in the Poaceae. Two genera within
the Danthonioideae, Pentaschistis Stapf. and Prionanthium Desv.,
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possess at least three varieties of glands; sunken, linear or stalked
glands. Previous hypotheses of gland evolution suggest that linear
glands evolved first followed by the evolution of stalked glands and
subsequently sunken glands. The gland types that Pentaschistis
and Prionanthium share are suggested to represent a synapomor-
phy that questions the validity of recognising them as distinct gen-
era.  For this study, morphological characters and sequence data
from the chloroplast gene rpoC2 were gathered from a wide range
of species of Pentaschistis, Prionanthium and the related genus
Pentameris. These data were analysed in combination or separate-
ly. Results indicate that all sampled species of Pentaschistis and
Prionanthium form a monophyletic group. This supports the notion
that Prionanthium is embedded in a paraphyletic Pentaschistis and
should be considered to be a specialised lineage within the latter
genus. The glandular species of Pentaschistis and Prionanthium
form a clade that is most derived in relation to a basal grade of taxa.
Taxa posessing linear glands appear to be basal to the stalked
gland taxa. The presence of glands on the leaves appears to be a
more inclusive synapomorphy than the presence of glands on the
glumes, suggesting a further clade within the glandular species.
A reappraisal of the Justicia petiolaris complex
A Gono-Bwalya and K Balkwill
CE Moss Herbarium, School of Animal, Plant and Environmental Sciences,
University of the Witwatersrand, Private Bag 3, WITS 2050, South Africa
The aim of this study is to assess the variation in Justicia petio-
laris T. Anders. (Acanthaceae) of southern Africa, in order to deter-
mirine how many taxonomic entities exist. Three subspecies were
formerly recognised within J. petiolaris, these being ssp. petiolaris,
ssp. incertae (CB Clarke) Immelman and ssp. bowiei (CB Clarke)
Immelman. There is a putative fourth entity (Taxon A). A closely
related species (Justicia flava (Vahl) Vahl) was included in the study
to determine the level at which Taxon A should be delimited. The
study was largely based on herbarium specimens. Thirty quantita-
tive and eight qualitative morphological characters from a wide
range of structures were examined. A total of 61 specimens were
scored into two matrices (one with qualitative and one quantitative
characters) that were analysed using the Numerical Phenetics
package NTSYS_pc (1998). Cluster Analysis and Principle
Component Analysis were undertaken on both the qualitative and
quantitative characters. Results suggest that five distinct taxa exist,
indicating that Taxon A should be recognised. Both cluster analysis
and PCA showed that the degree of dissimilarity of Taxon A from J.
petiolaris was higher than that from J. flava, implying that it should
be recognised at species level. In addition to this, our results sug-
gest that ssp. incertae should be raised to specific level.
Authentication of bark medicines in KwaZulu-Natal,
South Africa
OM Grace1, J van Staden1, HDV Prendergast2 and AK Jäger1
1 Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
2 Centre for Economic Botany, Royal Botanic Gardens, Kew, Richmond,
Surrey TW9 3AB, United Kingdom
Bark products are among the most popular herbal medicines
used in South African traditional health care. Due to growing con-
sumer demands, harvesting pressures, and historical shortfalls in
conservation, the supply of bark to the medicinal plant trade has
been rendered non-sustainable. Like any commodity, alternative
bark products are used to replace those in short supply. Purposeful
substitution and adulteration, and the trade of bark products under
erroneous identities, affects patient safety and perceptions of tradi-
tional health care. This study focussed on a group of bark products
frequently misidentified or substituted in KwaZulu-Natal.
Phytochemical fingerprints of crude bark extracts were used to dis-
tinguish between positively identified specimens of each bark
species. The technique was explored for its application in authenti-
cating bark products, by comparing reference specimens to materi-
al purchased from ‘Herbal’ shops and market traders. It is envisaged
that this may provide a reliable method of bark authentication to be
used in poisoning cases, conservation studies, and economic
assessment of the medicinal plant trade.
Assessing the role of bark in traditional medicine in
KwaZulu-Natal, South Africa: Fact and fiction in the lit-
erature
OM Grace1, J van Staden1, HDV Prendergast2 and AK Jäger1
1 Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
2 Centre for Economic Botany, Royal Botanic Gardens, Kew, Richmond,
Surrey TW9 3AB, United Kingdom 
The extensive use of bark products is characteristic of South
African traditional health care. This study considered the medicinal
role of bark in KwaZulu-Natal, according to knowledge recorded in
the literature. One hundred and eighty plant species, representing
50 families and 108 genera, were identified in thorough literature
surveys. An electronic database was designed to accommodate
searchable information pertaining to each taxon. Data from the liter-
ature were entered into several categories: vernacular plant names
used in the region; usage in the province and southern Africa; field
descriptions, anatomical and biochemical properties of the bark;
conservation status of each species; and miscellaneous notes.
Parameters were set to ensure that data applied explicitly to the
medicinal purpose or properties of bark used in KwaZulu-Natal.
Interesting trends in the ethnobotany, pharmacology and conserva-
tion status of these species were noted. Limitations in the specifici-
ty of information in the literature were found to impress strongly on
the volume and quality of knowledge captured in the database. The
authors highlight some problems encountered with the literature in
this study.
Ozone stress in rust resistant and susceptible
Helianthus annuus cultivars as measured with chloro-
phyll fluorescence
JU Grobbelaar1 and FH Mohn2
1 Department of Botany and Genetics, University of the Free State,
Bloemfontein 9300, South Africa 
2 Institute for the Chemistry of the Geosphere 6, Research Centre Jülich, D-
52425 Jülich, Germany
Rust resistant and susceptible cultivars of Helianthus annuus
were exposed for short periods to 230ppb ozone, a concentration
often measured in central Europe and elsewhere during summer
months. Chlorophyll fluorescence induction was used to measure a
number of photosynthetic parameters. The stress caused was
detectible within minutes following exposure to ozone.
Measurements of fmax and fss showed that only the susceptible culti-
var was stressed. However, following Fs and Fm’ fluorescence over
long periods, it was clear that both cultivars were stressed by ozone.
Subsequent to the fumigation with ozone, the resistant cultivar
restored to levels prior to exposure to ozone, indicating repair to the
damage caused. Both cultivars showed repair during the dark, while
the damage caused to the susceptible cultivar appeared to be per-
manent. Both the utilisation of excitons as well as the number of
closed versus open reaction centres were influenced by the ozone.
Resistance to a stressor (in this case to rust) was beneficial to the
plants, indicating a common response to stress and also adaptation
to stressors.
Assessment of the importance of honey bee pollination
in Kruger National Park
A Grobler, G van Rooyen and GJ Bredenkamp
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
The mite Varroa jacobsonii is an extremely aggressive parasite of
the honeybee Apis mellifera. The mite’s presence in South Africa
necessitates the study of this parasite and the influence it might
have on local honeybee populations. It has already wiped out most
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of the wild honeybee populations in Europe and United States. The
africanised honeybee is very likely one of, if not the, most important
insect pollinators of flowering plants in Southern Africa. The effects
that the demise of the natural honeybee population in the Kruger
National Park might have on the vegetation of the park, is of the
utmost concern for the management of the park. In order to obtain
meaningful results, a study of this magnitude is extremely multi-dis-
ciplinary. It is therefore important that some direction be given, so
that the different disciplines converge in terms of this goal. This
study will attempt to provide direction insofar as the vegetation that
might be affected. This requires the assimilation of all information
related to honeybee- and pollination ecology in the region, this will
highlight research priorities. This study also has to prioritise land-
scapes in the Kruger National Park which will represent as much of
the variation and richness of the vegetation as possible with the lim-
ited sample size. The synthesis of the available Phytosociological
studies has already been started by other researchers, some of the
gaps highlighted by that team will be filled, primarily those areas pri-
oritised in this study.
Succession of naturally revegetated areas at a lime-
stone quarry: can thicket be restored?
AR Hall, DR du Preez and EE Campbell
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
The opencast extraction of limestone at a quarry in the Eastern
Cape has caused severe damage to the natural vegetation (Mesic
Succulent Thicket) and underlying soils. A revegetation effort was
started in the early 1980’s in an attempt to restore thicket vegeta-
tion. Mined areas and dumps were filled with overburden material
and top dressed with a thin layer of red bush soil. The areas were
left to revegetate through natural succession processes. The floris-
tic composition and structure of five revegetated areas (between 1
and 16 years) was investigated and compared with unmined thick-
et. Five random 100m2 quadrats were sampled in each revegetated
area and five 100m2 belt transects of 2m wide were assessed in
unmined thicket. Species richness, diversity and percentage cover
were recorded for all stands. Ordination (CANOCO) was used to
illustrate changes through time for the different aged stands. Soil
moisture, organic content and pH was measured and compared. A
progression in succession from young to older revegetated stands
towards that of unmined thicket was found. A 46% similarity was
found for the species composition of the oldest revegetated stand
when compared with intact Thicket. Soil conditions improved signif-
icantly over time. Closer analysis of the physiognomy and life form
composition of the revegetated stands indicated that a secondary
Acacia karroo dominated thicket was developing in these areas.
Although the vegetation in the older stands showed some similarity
to intact Thicket it could not be classified as such.
An ecological assessment of a revegetation test site for
an open-cast limestone quarry 
AR Hall, A Knoesen, DR du Preez and EE Campbell
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
The opencast extraction of limestone at a quarry in the Eastern
Cape has caused severe damage to the natural vegetation (Mesic
Succulent Thicket) and underlying soils. In the absence of an
approved Environmental Management Plan, rehabilitation options
were tested with the aim of determining effective treatments of quar-
ry slopes to return them to functional, self-sustaining landscapes with
stable soils. Due to the massive loss of topsoil from the quarry, a soil
and limestone waste mixture served as the rooting medium. A num-
ber of seed treatments and fertiliser applications were investigated.
Eleven treatments with four replicates of each were used in a ran-
domised block design. Lolium multiflorum Lam, Chloris gayana
Kunth., Digitaria eriantha Steud., Thicket and Fynbos seed were
hand sown. Plant cover abundance was monitored using the line-
intercept method on a seasonal basis over a three-year period. Soil
conditions were assessed using moisture, pH and organic matter
content. Plots within the natural vegetation types close to the quarry
were analysed for comparison. After three years, the plant cover
showed minimal similarity to the indigenous vegetation. Lolium multi-
florum, Thicket and Fynbos seed treatments were unsuccessful. The
highest percentage ground cover recorded for the treatments was
over 100% for the perennial grass mixture applied with nitrogen and
phosphate fertiliser. After three years a vigorous grass sward had
established serving the intended function of stabilising the soil and
forming a self-sustaining sward. Species composition altered from a
weedy community with relatively low diversity and cover after 14
months to a more diverse community dominated by the sown grass-
es Chloris gayana and Digitaria eriantha after 3 years. The soil con-
ditions also improved as indicated by an increase in organic content.
The application of Vegetation Science for the planning
of tourism ecozones in a South African Savanna
B Henning, and GJ Bredenkamp 
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
The rapidly increasing ecotourism industry in South Africa stress-
es the importance of determining potential impacts on the major
vegetation types to preserve biological diversity. A study will be done
by identifying the major vegetation types, which will be used as
basis for the planning of tourism ecozones in the Waterberg area.
The study area stretches over the main mountain range area of
which Thabazimbi, Ellisras, Potgietersrus and Warmbaths form the
major corners of the study area. Two vegetation types of the
Savanna biome occur in the area namely Waterberg Moist Mountain
Bushveld and Mixed Bushveld. The study area further includes a
recently proclaimed biosphere reserve, which has been developed
in the study area. The reserve aims to incorporate ecosystems with-
in which land-use and resource management is undertaken to
enhance conservation and development objectives. In order to sup-
port these aims of the biosphere reserve, major vegetation types will
be identified by TWINSPAN classification procedures. The data from
which the classification will be derived, comprise both data from pre-
vious studies as well as additional surveys in areas where adequate
data are limited. This information will be used to produce a vegeta-
tion map of the area, which consequently will provide an easier
approach to management programs for these practices in the bios-
phere reserve. The major plant communities within this study area
will then be used as a basis for the planning of tourism ecozones with
specific relevance to the main tourist attractions in the Waterberg
namely mammals, birds, trees and butterflies. The potential of each
ecozones will be determined, and will not only provide useful edu-
cational information for tourists, but will also provide environmental
consultants with useful guidelines in the planning and assessment
of farms and game farms in the area. This will emphasise the impor-
tant role that Vegetation Science plays in the planning and develop-
ment of tourist activities within ecozones in the study area.
Differential expression of genes in germinating and ther-
moinhibited achenes of Tagetes minuta L. (Khakibos)
PN Hills and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Tagetes minuta is a useful model plant for examining the genetic
control of seed germination. At 25°C, germination of T. minuta ach-
enes proceeds rapidly and takes approximately 48h. When the ach-
enes are imbibed at 35°C they enter into a state of thermoinhibition.
In this state the achenes do not reach the stage of radicle emer-
gence due to the imposition of some temperature-induced block in
the germination process. When the incubation temperature is
reduced below 35°C, this block is relaxed and germination proceeds
normally. Previous work has shown that a small subset of proteins
are expressed in thermoinhibited achenes which are very-tightly
linked to the imposition and release of that state. In order to exam-
ine changes in gene expression which may be related to thermoin-
hibition, gene expression in germinating and thermoinhibited ach-
enes was compared using differential display of mRNA.
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Phenological dynamics of Eastern Cape vegetation
D Hoare
ARC–Range and Forage Institute, Private Bag X05, Lynn East, South Africa
Season of maximum NDVI, co-efficient of variation in NDVI,
annual mean daily maximum NDVI and mean duration of activity
were used to produce a vegetation phenological map of the Eastern
Cape containing 23 classes. Phenological characteristics for major
vegetation types were described and could predict expectations
with regards to plant functional characteristics. Cultivation, planta-
tion forestry and urbanisation were the land cover classes that had
the most major influence on natural phenological patterns.
Environmental factors were found to be strongly correlated with
phenological parameters.
Deriving phenological variables for Eastern Cape vege-
tation using satellite data
D Hoare
ARC–Range and Forage Institute, Private Bag X05, Lynn East, South Africa
Satellite imagery in the form of a Normalised difference vegeta-
tion index (NDVI) derived from the National Oceanic and
Atmospheric Administration’s (NOAA) Advanced Very High
Resolution Radiometer (AVHRR), available with a daily repeat cycle
for Africa south of the equator since 1985, was used to produce a
suite of metrics to describe the phenological characteristics of veg-
etation in the Eastern Cape. Phenological metrics identified as
being of primary importance for distinguishing vegetation phenolog-
ical types, namely season of maximum NDVI, co-efficient of varia-
tion in NDVI, annual mean daily maximum NDVI and mean duration
of activity were used to produce a vegetation phenological map of
the Eastern Cape. A multivariate analysis of the phenological meas-
ures indicated that there was a gradient from co-efficient of variation
and season of maximum rainfall to mean maximum annual NDVI
and length of growing season on the first ordination axis, the sec-
ond ordination axis was strongly correlated with season of maxi-
mum activity, the third axis with length of growing season and the
fourth axis with mean maximum annual NDVI and co-efficient in
variation in production. The phenological classification contained 23
classes that exceeded a defined minimum area.
Classification and digital mapping of grasslands of the
Eastern Cape
D Hoare1, L Mucina2, B van der Merwe3 and AR Palmer4
1 ARC–Range and Forage Institute, Private Bag X05, Lynn East, South Africa
2 School of Life Sciences, University of the North, Private Bag X13,
Phuthaditjhaba 9866, South Africa
3 ARC–Institute for Soil, Climate and Water, Geo-informatics Division,
Vredenburg Research Centre, PO Box 12455, Stellenbosch 7613, South Africa
4 ARC–Range and Forage Institute, PO Box 101, Grahamstown, South Africa
Previous attempts to map the vegetation of the Eastern Cape
have been done by Acocks (1988) and Low and Rebelo (1994), but
these maps are at a broad scale and sometimes incorporate floris-
tically and structurally unrelated vegetation into a single unit.
Vegetation was mapped at a 1:250 000 scale for the Eastern Cape
and spatial environmental data (rainfall, elevation, geology, land
type), spectral data (Landsat TM false colour satellite imagery) and
expert knowledge were used to define map units. The vegetation
map was linked to a database within a Geographical Information
System. The mapping process was found to be successful from the
production, editing and communication aspects and database links
formed a powerful tool for vegetation studies. A uniform approach to
mapping vegetation was useful for internal consistency as well as
for comparison to other areas in the country.
The inter-relationships of Acocks’ Veld Types as por-
trayed in an unpublished 1951 diagram
T Hoffman1, G Midgley2 and L Powrie2
1 Institute for Plant Conservation, Botany Department, University of Cape
Town, Private Bag Rondebosch 7701, South Africa
2 Kirstenbosch Research Centre, National Botanical Institute, Private Bag X7,
Claremont 7735, South Africa
John Acocks’ Veld Types of South Africa remains the most com-
prehensive account of South Africa’s vegetation. Although each veld
type is described in some detail, Acocks rarely discusses the floris-
tic relationships that exist between different veld types. This is
somewhat surprising given the prevalence at the time of the role of
Clementsian succession theory in explaining vegetation composi-
tion, vegetation change and the relationships between different suc-
cessional stages. An unpublished colour diagram, however, discov-
ered in Acocks’ archives suggests that already by 1951, he had
developed a perspective of the inter-relationships between different
veld types of South Africa. This poster presents Acocks’ diagram for
the first time and discusses some of the key features associated
with the figure. The poster also serves to announce the special
issue of the South African Journal of Botany which is currently in
preparation and which will highlight the contribution that John
Acocks made to South African botany.
CAM induction in Aptenia lancifolia
S Howis and BS Ripley
Department of Botany, Rhodes University, Grahamstown 6140, South Africa
The leaf-succulent Eastern Cape Mesembryanthemaceae
Aptenia lancifolia was subjected to short term drought to investigate
the physiological processes during CAM induction, in relation to
declining soil water status. The progressive physiological and meta-
bolic changes were monitored by means of gas exchange studies,
leaf malic acid assays and measurements of both soil and leaf water
potential. Nocturnal CO2 uptake, in conjunction with increasing
malic acid concentrations indicated the induction of CAM over a 13
day drought period.The susceptibility of this C3-CAM intermediate
to photoinhibition during the induction period was also studied. The
responses of chlorophyll fluorescence and xanthophyll pigments
showed that photochemical efficiency declined progressively with
the induction of CAM and that this could be attributed to both an
increase in the dissipation of excess energy non-photochemically
and a decrease in photochemical energy dissipation.
The relationships of Bergeranthus species and allied
genera: Evidence from morphology and DNA data
S Howis, AP Dold and NP Barker
Department of Botany, Rhodes University, Grahamstown 6140, South Africa
The Bergeranthus group of the Mesembryanthemaceae used to
be defined by morphological characters alone. During a recent revi-
sion of the genus, new species of Bergeranthus have been
described, some of which have morphological similarities with the
related genera Hereroa and Rhombophyllum. An overview of these
species is presented. Phylogenetic relationships of the species of
Bergeranthus and representatives of Hereroa and Rhombophyllum
are obtained from both morphological and molecular data.
Constructing area cladograms and producing disper-
sion scenarios: questions and suggested solutions
J-P Hugot 
Muséum National d’Histoire Naturelle & CNRS, Paris, Mammifères & Oiseaux
— Biosystematics and Coevolution in Parasitic Nematodes, 55, rue Buffon,
75231 Paris cedex 05, France
For thirty years, the question of a general method for analysing
distribution patterns using a vicariance model of analysis has been
repeatedly addressed. An analogy between phylogenetic and bio-
geographical analysis has been advocated by different authors
(Brooks 1990, Humphries 1992). Following Kluge (1988), this
involved several authors using different methods and coding strate-
gies to construct cladograms of areas using taxa as characters (Van
Soests and Hadju 1997). Hovenkamp (1997) extensively criticised
these approaches and claimed that: ‘the taxon/area analogy pre-
supposes the existence of areas of endemism which should be a
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subject of investigation, and should not be assumed’. Consequently,
Hovenkamp (1997) proposed that ‘vicariance events, not areas,
should be used in biogeographical analysis’. Hovenkamp (1997)
also pointed out that previous approaches confused the two differ-
ent aims of historical biogeography that should be clearly separated
methodologically: (i) to elucidate the history of areas on the basis of
biological evidence, (ii) to elucidate the history of organisms on the
basis of an hypothesised history of areas. Page (1994), advocated
that point (ii) is common to molecular systematics, parasitology and
biogeography, all of which attempt to reconstruct the history of an
association between an associate (such as a gene, a parasite, or an
organism) and its host (such as an organism, a parasite’s host or an
area). Page (1994) also introduced the concept of maximising the
amount of codivergence (shared history), when mapping on one
another the respective trees of two associates for recovering the
history of a particular association. Later, Page (1995) developed
TREEMAP: an algorithm to find all reconstructions that maximise
the number of codivergences in the particular case of a host-para-
site assemblage. Thus, this addresses different questions dealing
with successive steps of analysis when distributional data are com-
bined in order to produce an area cladogram: — How to define, or
better, how to avoid to predefine areas of endemism? — Which dif-
ferent coding strategies can be proposed for transcription of distrib-
utional information? How to use the area cladogram(s) resulting
from an analysis, as investigation tool(s) to hypothesise dispersion
scenarios for living organisms? These questions are successively
(but not exhaustively) addressed. Possible answers are given and
illustrated using the results of empirical studies. 
The bus will get there: constraints and achievements
experienced in the setting up of three traditional healing
centres and gardens in KwaZulu-Natal
A Hutchings
Department of Botany, University of Zululand, South Africa
The image of a bus on a journey, with only the determined arriv-
ing at the final destination has been used by a group of traditional
healers working with the author in KwaZulu-Natal to express both
a vision and an understanding of the need to surmount problems if
official recognition and unity within the profession is to be achieved.
This paper describes some of the problems experienced in estab-
lishing healing centres and gardens in three communities in
KwaZulu-Natal. The project was part of Environment Liaison
Centre International (ELCI) sponsored Medicinal Plants and Local
Communities (Africa) Project, which sought to empower local com-
munities by promoting the utilisation of indigenous medicinal plants
and knowledge for the enhancement of health and conservation.
Activities undertaken were designed to enable participants to
achieve some observable results within a limited budget and an
eighteen month time-frame. The selected communities were from
rural and township areas of Sundumbili, Esikhawini and Mpembeni
and the participants comprised small groups of traditional healers.
Common problems related to the acquisition of land, to access to
medicinal plants and to Primary Health Care Education (PHC).
Seventy-five medicinal plants observed to be used or needed by
the communities were identified. A survey of plants considered
most needed was undertaken. Foremost of these was Warburgia
salutaris. Acquisition of some 40 plant species was facilitated.
These include W. salutaris, Siphonochilus aethiopicus and Ocotea
bullata, all now highly threatened plants. Propagation from cuttings
and the use of W. salutaris leaves instead of bark for fungal and
respiratory complaints has been promoted and found effective.
Tablets manufactured from S. aethiopicus rhizomes have been
made available while the acquired plants attain harvestable pro-
portions. A major achievement has been the participation of group
members in the recent registration of healers ratified by the
Provincial Department of Health – the first such official recognition
in South Africa. Further achievements include the opening of com-
munication channels with other groups of healers through commu-
nity visits. Requisite permits, and land and fencing have been
acquired by two of the three communities and the construction of
basic simple structures has been initiated. Although this project
may be viewed as one that has given the participant healers a
sense of identity and unity, there are still strong indications that the
underlying insecurity and lack of other healers, including biomed-
ical practitioners, and of scientists, still exists. Other problems
include the need for improved access to transport, land and water
for medicinal plant cultivation, and for PHC training for healers.
Further constraints relate to unreasonable expectations from fun-
ders and the need for research institutions to ensure that research
participants are kept informed of progress and that continuity in
relationships maintained.
Present uses and future potentials of Lippia javanica
and Withania somnifera in meeting community health
care needs in rural KwaZulu-Natal
A Hutchings
Department of Botany, University of Zululand, South Africa
This paper is based on the results of a recent survey, undertak-
en to establish present knowledge and usage of five medicinal
plants known to have been used in Zulu traditional medicine. The
selected plants are being used in home-based care procedures
being developed by the author for the alleviation of some of the
problems associated with immune system challenges in poverty
stricken communities of KwaZulu-Natal. The survey was undertak-
en in the rural area of Ntadabantu in Northern KZN. Most partici-
pants were over the age of sixty. Locally widespread knowledge
and usage of Lippia javanica and Withania somnifera for pain and
respiratory and skin complaints was reported, much of which is
confirmed by previously recorded usage elsewhere, and is sup-
ported by scientific findings. Significant and obviously long stand-
ing usage of L. javanica in the control of pests affecting the health
of humans and animals, was also found. In return for their partici-
pation in the survey, participants were invited to a series of work-
shops held in the local school to establish community health care
needs and priorities. A possible high incidence of infectious dis-
eases and lack of knowledge and resources for prevention and
treatment of these was revealed. Some enhanced means of using
medicinal plants to meet reported skin and respiratory ailments
have been introduced. The community, whose main source of
income is old age pension, has initiating a project to provide some
form of care for the increasing number of orphans in their midst.
Land has been set aside and cleared for the development of a
communal vegetable and medicinal plant gardens. The re-intro-
duction of traditional foods and drinks is being enthusiastically pro-
moted by knowledgeable women. This will include the use of L.
javanica as a health drink and the use of W. somnifera as an adap-
togenic tonic.
Improvements of micropropagation medium for Aloe
polyphylla
MV Ivanova, AV Ramarosandratana and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
In terms of obtaining more shoots during micropropagation of A.
polyphylla several treatments were examined. Different containers
for micropropagation — test tubes and tissue culture jars, different
quantity of media — 25 and 50ml (jars) and different quality of
media — full strength and half strength MS media; were tested.
Differences in multiplication ratio, general appearance of explants,
chlorophyll content and rooting were recorded. In jars the propa-
gation ratio was higher than in test tubes. Plants cultured in jars
containing 25ml medium were very robust with spines on their
leaves compared with those cultured in jars containing 50ml medi-
um. Significant differences were observed in the number and
length of newly-formed shoots and roots depending on the quanti-
ty of medium used. Plants cultured in jars with 25ml medium had
greener leaves and an higher chlorophyll content than with the
other treatments.
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Physiological indicators of hyperhydricity in Aloe poly-
phylla tissue culture
MV Ivanova, AV Ramarosandratana and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
 Awarded Local Organising Committee Book Prize for best
Physiology poster presentation
Hyperhydricity (vitrification) is a condition that often develops in
many species propagated under tissue-culture conditions. Vitrified
shoots are translucent, with a glassy appearance and ‘water-
soaked’. In terms of distinguishing morphologically between normal
shoots and hyperhydrated shoots several parameters were investi-
gated. Differences in water content, chlorophyll content and total
phenolics were recorded. It is accepted that there are differences in
some key enzymes such as catalases, peroxidases as well as in
protein, starch and lipid content. This is being investigated.
The infraspecific classification of Salix mucronata
Thunb. Salicaceae) in southern Africa
M Jordaan
National Botanical Institute, Private Bag X101, Pretoria 0001, South Africa
After an investigation of the taxonomy of Salix in southern Africa,
I decided to propose a more practical classification for the four sub-
species of Salix mucronata. All taxa in southern Africa are geo-
graphically correlated to their own river groups and drainage lines
and are therefore separated on the basis of geographical distribu-
tion as well as leaf shape. Species of Salix are classified as rheo-
phytes, which are plants that are in nature confined to the beds of
swift-running streams and rivers where they grow up to flood-level,
but not beyond the reach of regularly occurring flash floods. Salix
mucronata Thunb. subsp. mucronata [= S. subserrata Willd.; S. saf-
saf Forssk. ex Trautv.], the Safsaf Willow, has leaves that are
(10–)15–40mm wide. It is found in tropical Africa from Egypt and the
Arabian Peninsula in the north southwards through eastern and
western tropical Africa and as far south as the Kunene, Chobe and
Zambesi Rivers in Namibia and Botswana. Salix mucronata Thunb.
subsp. capensis (Thunb.) Immelman, the Small-leaved Willow, has
summer leaves that are usually shorter than 55mm; the petiole is
2–5mm long and the twigs are always glabrous. It is found mainly
along the Vaal and Orange Rivers and their tributaries as well as
rivers in southern KwaZulu-Natal, the Eastern Cape and Western
Cape. The leaves and branches of Salix mucronata Thunb. subsp.
hirsuta (Thunb.) Immelman, the Silver Willow, are densely silver-hir-
sute. It is found along the Olifants and Berg Rivers and their tribu-
taries in the Western Cape. There is an integration of characters
and they are therefore not distinct enough to separate subsp. wood-
ii and subsp. wilmsii as proposed by Immelman in Bothalia 17:
171–177 (1987). I therefore propose the placement of subsp. wilm-
sii in synonymy under subsp. woodii. The summer leaves of Salix
mucronata Thunb. subsp. woodii (Seemen) Immelman [= S. woodii
Seemen; S. wilmsii Seemen; S. mucronata subsp. wilmsii (Seemen)
Immelman], the Flute Willow, are usually longer than 60 mm, the
petiole is 4–14mm long and the twigs are grey-canescent to puberu-
lous, sometimes glabrous. It is found mainly along the Limpopo,
Olifants, Maputo, Komati and Umbuluzi Rivers and along rivers in
KwaZulu-Natal and their tributaries.With its nectary represented by
an irregularly lobed ring or sometimes reduced to one abaxial and
one adaxial gland and 5–8 stamens, it is the closest to section
Fragilis, but would probably be best placed in a section of its own.
Seed bank dynamics of selected habitat types in the
Tembe Elephant Park, Maputaland
L Kellerman and G van Rooyen
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
 Awarded Local Organising Committee Book Prize for best Ecology
poster presentation
The seed bank dynamics of four different habitat types within the
Tembe Elephant Park situated in Northern KwaZulu-Natal were
investigated. The four habitat types from which soil samples were
randomly collected are (a) Woodland (dense savanna), (b)
Grassland, (c) the rare and unique Sand Forest, as well as (d) a
bare or sparsely vegetated zone around the forest edge dominated
by cat’s tail grass (Perotis patens). The aim of this study was to
determine the size and species composition of the germinable seed
banks of the different habitat types, as well as to compare the seed
bank with the standing vegetation. Seed bank size and species
composition was determined by means of the seedling emergence
method. Soil samples were collected at three-month intervals to
obtain a measure of the temporal variation in seed bank size and
composition. The comparison between seed bank and standing
vegetation was done along several transects. The Woodland habi-
tat type was found to have the largest seed bank and Sand Forest
the smallest, the latter having almost no persistent seed bank.
Within each habitat seed bank size showed clear seasonal varia-
tion. It was, however, found that the seed bank of the different habi-
tat types, if present, was a poor predictor of the species composition
of the existing vegetation, especially in terms of woody species.
The restoration of degraded rangelands : pro’s and con’s
K Kellner, S de Wet, L van den Berg and A Barac
School of Environmental Sciences and Development, Potchefstroom
University for CHE, Potchefstroom, South Africa
The arid and semi-arid rangelands in Southern Africa are degrad-
ing at alarming rates. This is characterised by one or a combination
of factors, such as a change in species composition, mainly from
palatable productive to unpalatable unproductive species, loss in
basal cover leading to the exposure of soil and creation of bare
patches with increased erosion, the invasion and encroachment of
alien species and the thickening of indigenous woody species (i.e.
bush encroachment). Restoring these degraded lands has become
an increasing topic for scientists, land managers and users, espe-
cially after South Africa have become the signatory to International
Conventions and Treaties, such as the Convention to Combat
Desertification (CCD), the Convention of Biodiversity (CBD) and the
Convention of Climate Change (CCC). This has also lead to an
increase in international funding regarding sustainable land man-
agement and restoration programs. Large initiatives have been
started by the National Departments of Government in South Africa
(e.g. Working for Water, LandCare, etc.) to address the problem of
land degradation. The question however arises, whether the initia-
tives, which involve the restoration of degraded lands are worth the
while? So many restoration technologies and practices are applied,
without taking some basic principles into consideration, often lead-
ing to great economic losses and creating a negative attitude
towards this discipline, especially over the short term. The most
degraded parts of South Africa, are situated in areas managed by
poverty stricken and formerly disadvantaged communities, who are
more concerned about the day-to-day survival and basic household
needs, than to think and apply specific practices to restore their
land. Most of these large-scale initiatives, which involve extensive
financial inputs from National Government, are more focused to
these lands. Degradation and the control thereof, is a complex inter-
play of social and technical factors which involves a multidisciplinary
approach, proper planning with clear defined objectives, goals and
measurements and in depth understanding of the advantages and
disadvantages of the different restoration practices which can be
applied. When planning restoration programs in sub-Saharan Africa,
it is important to note, that advanced research management and
development programs from developed countries are often not
applicable to African subsistence farming conditions. In this presen-
tation, some of the pro’s and con’s of technologies for restoring
degraded rangelands will be discussed. These include active and
passive methodologies. Active methods are the use of biological
and mechanical interventions, including the use of organic material
and over-sowing practices. With regard to the latter practice,
aspects such as type of plant species, seed mixtures and dynamics,
sowing depth and rate, as well as the importance of soil seed banks,
will be discussed. The development of a long-term monitoring, man-
agement and maintenance plan, as well as an in depth economic
analysis of certain restoration technologies will also be highlighted.
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The importance for the development of a data base and expert sys-
tem for restoration ecology in Southern Africa, by using a participa-
tory approach between land users, managers and scientists, such
as EcoRestore, will also be discussed.
Photosynthetic, temperature and light response of dom-
inant Savanna tree functional types under wet and dry
conditions
BS Kgope and GF Midgley
National Botanical Institute, Kirstenbosch Research Center, Private Bag X 7,
Claremont, Cape Town 7735, South Africa
Savannas of the world cover approximately 40% of its surface,
mainly in the developing world, and are a therefore a substantial
component of its carbon balance. However, savannas are relatively
poorly studied with respect to the ecophysiological characteristics of
their woody species. We present photosynthetic gas exchange data
collected on dominant savanna woody species as part of the
Kalahari Transect Program at four Botswanan sites (wet season,
after heavy rains), and near Skukuza (dry season). Apart from char-
acterising leaf-level photosynthetic performance under ambient
conditions, we also determined the temperature dependence of
both light and CO2 response features, in order to derive some
insight of the role of possible temperature increases with future cli-
mate change on photosynthetic performance. Furthermore, the leaf-
level data were collected in the vicinity of ongoing flux tower meas-
urements, and will provide information for future efforts to dissect
the contribution of different vegetation components to ecosystem
flux, important in carbon balance modelling activities. The species
studied included both broad and fine leafed trees, such as
Combretum apiculatum (CA), Dalbergia melanoxylon (DM) and
Acacia nilotica (AN). In general, surprisingly high values of Amax
(light saturated CO2 assimilation rate) and Gs (stomatal conduc-
tance) were measured during the wet season, but low Gs and strong
stomatal limitation was evident during the dry season. Changing leaf
temperatures in the range of 25°C to 35°C led to species-specific
photosynthetic responses, namely either little change or an inhibi-
tion in Amax. Results indicate further that Gs and foliar nitrogen con-
centration were prominent in controlling photosynthesis, and there
was a very strong positive correlation between nitrogen use effi-
ciency and leaf specific weight. Taken together, it appears that rains
may be followed by a strong pulse of photosynthetic activity in the
woody component of these southern African savannas, and that
increasing temperatures may negatively impact the photosynthetic
performance of only some woody species.
Sub-ambient CO2, an under-appreciated factor in under-
standing growth-form coexistence in Savannas?
BS Kgope and GF Midgley
National Botanical Institute, Kirstenbosch Research Center, Private Bag X 7,
Claremont, Cape Town 7735
Atmospheric CO2 has increased by about 30% over the years
since the pre-industrial era. This 30% increase is believed to have
altered the components of some vegetation biomes around the
globe. However, the latter statement is based on results from the
Northern Hemisphere. This study attempts to rectify this by studying
CO2 response of the dominant savanna growth forms (trees and
grasses). This is done by subjecting plants to a range of CO2 levels
from the last glacial levels (180ppm) to the projected levels by the
end of the 21st century (700ppm). In the current study we test the
hypothesis that the increase in atmospheric CO2 will favor a switch
in dominance from grasses to woody plants in grassland and savan-
na ecosystems of southern Africa. It is proposed that this will be
achieved through enhanced carbohydrate accumulation and parti-
tioning by trees, thus facilitating escape from injury (fire or her-
bivory). We describe a cost-effective method to reduce the current
CO2 levels in the air to sub-ambient for Open Top Chamber experi-
ments. The current study will enable us to understand the past
structure and function of savanna as well as assist in predicting the
future scenarios based on climate change as a result of increase in
greenhouse gases.
Phylogeny and character evolution in the Lampranthus
- Group (Aizoaceae-Ruschioideae)
C Klak1, T Hedderson2 and HP Linder2
1 Bolus Herbarium, University of Cape Town, 7701 Rondebosch, South Africa
2 Institute of Systematic Botany, University of Zurich, Zollikerstrasse 107,
8008 Zurich, Switzerland
The phylogenetic position of the Lampranthus - group
(Ruschioideae, Aizoaceae), with particular emphasis on the large
genus Lampranthus, were studied using DNA sequences from the
trnL-trnF region of the chloroplast genome, the nuclear ribosomal
internal transcribed spacer (ITS) region and the 5S non-transcribed
spacer. Phylogenies of 59 species in 29 genera of succulent
Aizoaceae, including two species from subfamily
Mesembryanthemoideae, are presented. Combined analyses of all
three gene regions show that Lampranthus N.E.Br. in its present cir-
cumscription is not monophyletic. A ‘core’ of species of
Lampranthus is well supported with numerous species of
Lampranthus more closely related to other genera. Detailed com-
parison of morphological characters and of DNA sequences from
nuclear and chloroplast genes allows reconstruction of many of the
evolutionary events giving rise to this group of species. By mapping
morphological characters onto this evolutionary tree, it can be
demonstrated that many of the features previously used to define
groups are evolutionarily labile. Therefore many of the existing gen-
era have no evolutionary basis and the existing taxonomy will need
to be altered extensively. The evolutionary plasticity of the morpho-
logical characters is itself intriguing, and indicates a ripe field for the
study of adaptive processes.
The potential for seed bank formation by coastal fore-
dune species along the Cape coast
IC Knevel1 and RM Bekker2
1 Department of Botany, Rhodes University, Grahamstown 6140, South Africa 
2 Laboratory of Plant Ecology, University of Groningen, Groningen, The
Netherlands
Seeds occupy a critical position in the life history of higher plants.
From the time that the seed is formed it becomes liable to a suc-
cession of hazards; it may germinate in unsuitable places, be eaten
by predators or attacked by pathogens. The surviving seeds that do
not germinate might enter the soil to form a seed bank. To enter the
soil seed bank is an advantage for a species to survive
unfavourable conditions in habitats that experience disturbances
such as drought and periods of adverse conditions. In general three
types of seed banks are distinguished; (1) transient seed banks with
seeds that remain viable for less than one year, (2) short-term per-
sistent seed banks with seeds living more than 1 year, but less than
5 years, and (3) long-term persistent seed banks with seeds living
for 5 years or longer. The seeds that remain viable in the soil in large
amounts and for many years can play a significant role in determin-
ing the future vegetation, but the time seeds stay viable in the soil
(longevity) is very variable and species related.Species of fast
changing environments are usually good dispersers and are known
to have long-term persistent seed banks, but of the seed bank
dynamics of the fast changing coastal foredune environment little is
known. It has been proposed by several authors that sand dune
systems do not have a persistent soil seed bank because the shift-
ing and dynamic nature of the substrate does not favour a signifi-
cant carry over of seeds from one season to the next. To prove that
the coastal foredune species have the potential to form a persistent
seed bank the following aims were set; (1) to determine the seed
bank strategy of the foredune species, (2) to determine the size of
the seed bank, and (3) to determine the distribution (depth) of the
seeds in the soil. The work on the soil seed banks of the coastal
foredune environment consisted of sampling sites along the Cape
coast from Fish River to Cape Agulas, identifying and counting all
the seeds found in the different layers and testing the seeds for via-
bility. It was found that in general seeds of at least one year old of
the main foredune building species were well represented in the soil
seed bank, indicating a short-term persistent seed bank type. Some
species showing the potential to form long-term persistent soil seed
banks (>5 years).
South African Journal of Botany 2002, 68: 242–281 257
Partial purification and characterisation of sugarcane
neutral invertase
M Koekemoer and FC Botha
Institute for Plant Biotechnology, University of Stellenbosch, Private Bag X1,
Matieland 7602, South Africa
Sugarcane has the ability to accumulate high concentrations of
sucrose in the culm and is therefor a commercially important crop
world-wide. The metabolism of sucrose accumulation is complex
and a better understanding of the location and mechanisms of
sucrose synthesis, transport, accumulation, storage and degrada-
tion is needed to increase the amount of sucrose accumulated in the
sugarcane culm. This project focused on the degradation of sucrose.
Either Sucrose Synthase (SuSy) or one of the Invertases can
degrade sucrose, but SuSy catalyses a reversible reaction.
Sugarcane invertase can be divided into Neutral Invertase (NI) or
Acid Invertase (AI) on the bases of the pH optima and cellular loca-
tion. NI has not been well, although previously it has been implicat-
ed in the cycle of sucrose synthesis and breakdown in the cytosol.
Therefore, the aim of this study was to improve on the current knowl-
edge of NI by partially purifying the enzyme and determining the
kinetic properties and specifically regulation by product inhibition.
Photosynthetic performance and phosphatase activities
in two green algae under nitrate and phosphate limiting
conditions
MM Kruskopf1, RJ Strasser2 and S du Plessis1
1 School of Environmental Sciences and Development, Potchefstroom
University for CHE, Private Bag X6001, Potchefstroom 2520, South Africa
2 Bioenergetics Laboratory, University of Geneva, CH–1254 JUSSY, Geneve,
Switzerland
Some green algae and cyanobacteria form mass occurrences
(bloom) in fresh waters. This phenomenon is linked to changes in N
and P nutrition. In this study two green algal species,
Chlamydomonas incerta (Pasch.) and Chlorella sp.(Beyerinck), iso-
lated from the Vaal River, South Africa, were investigated for their
responses to low N and P conditions. We studied the increases in
acid and alkaline phosphatase activities (as a measure for the bio-
chemical stress response) and the decrease in photosynthetic per-
formance detected by in vivo fluorescence emission (as a measure
of the biophysical stress response) under N and P limiting condi-
tions. We found that:1. A decrease in photosynthetic performance is
correlated with an increase in the activity of the acid phosphatase of
Chlorella sp. and Chlamydomonas incerta. This suggests that both
types of measurements reflect the vitality, or the decrease of vitali-
ty, of the cells due to the applied nutritional stress condition. In
Chlamydomonas incerta the activity of the alkaline phosphatase
responded to nutritional stress similar to the acid phosphatase. 2. In
Chlorella sp. the alkaline phosphatase increased more than 4-fold
under P-deficiency while the photosynthetic performance (fitness of
the cells) was nearly unchanged. 3. Nitrogen limitation severely
decreased the photosynthetic performance in both algae whereas
the alkaline phosphatase activity increased only in Chlamydomonas
incerta. 4. Nitrogen limitation inhibits photosynthetic dark reactions
between PS II and PS I as well as the metabolism in both species
and in addition a block in the water splitting system was detected for
Chlamydomonas incerta. 5. Phosphate limitation blocked the
ADP+Pi dependent electron transport between PS II and PS I in
Chlamydomonas incerta but not in Chlorella sp., due to its capabili-
ty to increase the alkaline phosphatase activity. To conclude,
Chlamydomonas incerta showed a moderate stress response in
comparison to Chlorella sp., which seemed have developed survival
strategies counteracting some stress situations such as phosphate
deficiency, while it was severely affected by N-deficiency.
Pollen grains in the genus Drimiopsis Lindl. & Paxt.
(Hyacinthaceae) and allied taxa
PD Lebatha1, MH Buys1 and LR Tiedt2
1 AP Goossens Herbarium, School for Environmental Sciences and Development:
Division of Botany, Potchefstroom University for CHE, South Africa
2 SEM Laboratory, Potchefstroom University for CHE, Private Bag X6001,
Potchefstroom 2520, South Africa
The pollen morphology (shape and size of the grains, shape and
arrangement of apertures and the exine ornamentation) of
Drimiopsis Lindl. & Paxt. is studied and compared to those of the
sister genera Resnova v.d. Merwe and Ledebouria Roth., to assess
their systematic value. The pollen in all cases appear ellipsoid from
the equatorial view and narrow from the polar view. They are mono-
sulcate (i.e. heteropolar) with lalongate apertures almost becoming
zonasulcate. There are no intra- nor interspecific significant differ-
ences (only in size) in the pollen grains of Drimiopsis and Resnova.
Heterospory occurs in Ledebouria where the width of the muri either
varies or is constant. There is intergeneric variation: Drimiopsis
pollen are subequiaxe and possess a linear pole opposite to the
sulcus. In Resnova and Ledebouria they are longiaxe and possess
a tapered pole opposite to that of the sulcus. A margo appears to be
confined to Resnova. It appears that Resnova possesses only retic-
ulate pollen. Both Drimiopsis and Ledebouria possess punctate-
reticulate or reticulate pollen.
A mechanistic explanation of goat-induced transforma-
tion of Succulent Thicket
R Lechmere-Oertel, G Kerley and R Cowling
Terrestrial Ecology Research Unit, Departments of Botany/Zoology University
of Port Elizabeth, Port Elizabeth 6000, South Africa
There has been considerable transformation across the
Succulent Thicket of the Eastern Cape, primarily in response to
long-term over-stocking of domestic herbivores. Although there has
been descriptive work documenting this change, there is little mech-
anistic understanding of the ecosystem processes resulting in trans-
formation. Many ecosystem processes are directly or indirectly
linked to the soil, and there are a number of key soil indicators that
reveal the nature of the ecosystem dysfunction. There are striking
patterns of change in soil profiles, micro-climate, pH, water potential
and particle size distribution across sharp gradients of land-use his-
tory (fence-line contrasts).These patterns of soil conditions are
reflected in the above-ground vegetation. There is a massive loss in
biomass and available forage, and a near-complete replacement of
the spekboom and spiny shrub component by an ephemeral layer of
forbs and grasses. There is also increased mortality within the
canopy tree component. This work attempts to understand the inter-
action between the above- and below-ground components of the
Succulent Thicket during the process of transformation. These data
are interpreted within a ‘conservation-farming’ framework, where
agricultural production is aligned with the conservation of biodiver-
sity and ecosystem processes.
Antibacterial activity of compounds isolated from
Melianthus villosus. H. Bol.
R Lentsoane, A Hussein and JJM Meyer
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
Extracts from Melianthus spp. are used topically by the indigenous
people of South Africa against infections. M. villosus, however have
not been documented as a traditional medicinal plant. The antibac-
terial activity-guided fractionation by bio-autography of the ethanolic
extract from the leaves and roots of M. villosus led to the isolation of
a triterpenoid and a flavonoid. Evaluation of the antibacterial activity
of the triterpenoid against ten selected pathogenic bacteria indicated
significant activity against all the Gram-positive bacteria tested with
a minimum inhibitory concentration (MIC) of 1.0mg  ml-1. The triter-
penoid was not active against Gram-negative bacteria.
Aspects of the pharmacological properties of
Siphonochilus aethiopicus
ME Light, AK Jäger and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
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Siphonochilus aethiopicus (Schweinf.) B.L. Burtt (Zingiberaceae),
commonly known as wild ginger, is an important and widely used
medicinal plant in South Africa. An investigation of the medicinal
properties of S. aethiopicus and the effect of seasonal senescence
on antibacterial and anti-inflammatory properties was undertaken.
Water, ethanol and ethyl acetate extracts were prepared from the
leaves, rhizome and roots of S. aethiopicus plants. Extracts were
tested for antibacterial activity using the microdilution method, and
for prostaglandin synthesis inhibition in the cyclooxygenase-1 assay.
No inhibitory activity against the test bacteria was detected with the
aqueous extracts. The ethanol and ethyl acetate extracts tested
showed greater antibacterial activity against the Gram-positive bac-
teria (Bacillus subtilis, Staphylococcus aureus), than the Gram-neg-
ative bacteria (Escherichia coli, Klebsiella pneumoniae). Little differ-
ence was observed between the ethanol and ethyl acetate extracts,
or between the different plant parts. The aqueous extracts showed
no prostaglandin synthesis inhibition in the cyclooxygenase-1 assay.
For the ethanol and ethyl acetate extracts, the leaves showed the
highest levels of activity. Ethanol extracts were prepared from the
different plant parts before and after seasonal senescence, and test-
ed for antibacterial and anti-inflammatory activity. There appeared to
be a loss of antibacterial activity in the leaves with senescence, con-
comitant with an increase of activity in the alpha-roots. Some differ-
ences in the levels of anti-inflammatory activity in the roots following
senescence were also observed. There was a slight loss of activity
as a result of drying the rhizome material prior to extraction. This
suggests that fresh rhizome material may be more effective for
medicinal use. The isolation of antibacterial compounds from the rhi-
zomes, using bioactivity-guided fractionation, is in progress.
Screening of southern African food plants for antioxi-
dant activity
KL Lindsey, ML Motsei and AK Jäger
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Plants used traditionally as sources of food and beverage by the
people of southern Africa were screened for antioxidant activity. In
addition, the well known Chinese green and Jasmine green tea
were also included in this screening. Results showed that the aque-
ous and boiled extracts of plants eaten as spinach or’imifino’ exhib-
ited antioxidant activity. This activity was greatest in the boiled
extract of Amaranthus sp and the boiled and aqueous extracts of
Sisymbrium thellungii and Urtica dioica. The high activity in the
aqueous extracts of Nasturtium aquatica was lost by boiling. Boiled
extracts of Aspalathus linearis or ‘rooibos tea’, Cyclopia sp or ‘hon-
eybush tea’, Hibiscus flower tea and Galium aparine tea exhibited
activity comparable to that of the boiled extracts of the commonly
used Chinese green and Jasmine green tea. Colocasia esculenta, a
commonly eaten tuber, exhibited good activity in the water and sol-
vent extracts and the herbs, parsley and celery, where also found to
exhibit activity. With the focus being placed on indigenous knowl-
edge, the investigation and documentation of indigenous plant
usage is of vital importance. Our results confirm the usage of these
plants as a source both of food and for increased health benefits.
A review of fruit characters in Apiaceae subfamily
Hydrocotyloideae
R Liu, B-E van Wyk and PM Tilney
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
Recent DNA studies have shown that the subfamily
Hydrocotyloideae sensu Drude (1898) is not monophyletic but that
the genera are correctly placed in various positions within the
Apiales. The genus Hydrocotyle belongs to the Araliaceae;
Myodocarpus and relatives are placed in a separate clade, the
Myodocarpeae; Mackinlaya, with Centella and other genera, are
placed in the Mackinlayeae; Bowlesia and Azorella appear to be
basal to the Apiaceae. The DNA studies have included only a small
number of genera, so that the correct positions of most of them
remain uncertain. Various characters of the fruit of Hydrocotyloideae
genera have been studied and the overall patterns will be present-
ed. These include fruit shape, endocarp sclerification, presence of
intrajugal and vallecular vittae, crystals and wings, as well as car-
pophore type. Similarities and differences between the classical
system of Drude (1898) and the new, emerging DNA phylogeny will
be highlighted. It is clear that fruit characters were over-emphasised
in the Drude system and that many of the diagnostic characters in
the previous system are convergent.
Introduction of giraffe changes Acacia distribution in a
South African Savanna
DA Loffell and WJ Bond 
University of Cape Town, Department of Botany, Private Bag Rondebosch
7700, South Africa
Large mammal herbivores can have significant effects on the
structure and composition of plant communities. We studied the
impacts of an introduced giraffe population on Acacia species at
Ithala Game Reserve in South Africa. Browse intensity and Acacia
mortality were assessed in field transects, and in road transects
covering the reserve road network. Several Acacia species occur-
ring in high-density giraffe areas had high levels of mortality, and
some showed no or very low mortality attributable to giraffes.
Healthy populations of sensitive species occurred in areas within,
and adjacent to, the reserves in areas with low or no giraffe brows-
ing. Areas too steep for giraffe access formed spatial refuges for
these trees. The differential mortality that is occurring as a conse-
quence of giraffe browsing is altering species composition and
species distribution in the savanna landscape.
Comparisons between dehydration and rehydration of
the resurrection plant Xerophyta humilis under field and
various laboratory conditions
DA Loffell1 and JM Farrant2
1 Department of Botany and 2 Department of Molecular and Cellular Biology,
University of Cape Town, Private Bag Rondebosch 7700, South Africa
Resurrection plants are a small and unique group of plants from
various families that are able to tolerate the effects of desiccation of
their tissues. Leaves that dry to less than 5% relative water content
are able to rehydrate and resume functioning when provided with
water. Dry plants of the desiccation tolerant Xerophyta humilis Dur.
(Bak) (a small monocotyledonous plant) were rehydrated, by water-
ing, in the natural field environment and certain physiological
parameters recorded. These data will be compared with data from
laboratory based experiments in order to compare and assess rele-
vance dehydrating and rehydrating plants kept under laboratory
conditions. The lab studies include keeping plants under high light
(ca. 1500μE) and temperature (ca. 30°C daytime maximum) condi-
tions to closely approximate field conditions and under lower light
and temperature (ca. 500μE, ca. 25°C) conditions using controlled
environment chambers.
An ethnobotanical survey of Vhavenda and Vatsonga
medicinal plants
J Madzibane and B-E van Wyk
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
Traditional medicine has been and still continues to be an impor-
tant part of the Vhavenda and Vatsonga cultures. The aim of this
broad comparative ethnobotanical survey is to find the scientific
rationale behind the most frequently used medicinal plants and also
to examine the effects of cultural interaction between the two cul-
tures. In a literature review, 271 species of medicinal plants used by
the Vhavenda and Vatsonga were identified. Of these, 80 species
are frequently mentioned in the literature and are considered to be
the most important materia medica of the two cultures. Fieldwork
was conducted in the Thohoyandou and Mutale districts of the
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Northern Province. With the help of local people, samples of leaves,
bark and/or roots of the 80 most important medicinal plants were
collected for phytochemical screening. The aim is to screen these
samples for the presence of various classes of compounds with
known biological or pharmacological activity, including amino acids,
cyanogenic glycosides, cyclitols, anthocyanins, coumarins,
flavonoids, quinones, tannins, essential oils, terpenoids, cardiac gly-
cosides, phytosterols, saponins and alkaloids.
Transfer of the root inducing genes of Agrobacterium
rhizogenes into Thapsia garganica, a medicinal plant
NP Makunga, J van Staden and AK Jäger
Research Centre of Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Thapsia garganica, T. transtagana, T.gymnesica and T. villosa
produce secondary compounds known as thapsigargins. The
demand for thapsigargin as a commercial product has increased as
it is an important tool in the study of cell activation, tumour promo-
tion and calcium homeostasis. At present, thapsigargin and its ana-
logues can only be isolated from roots and fruits of naturally grow-
ing plants.The transformation of plants with Agrobacterium rhizo-
genes to produce ‘hairy root’ cultures are increasingly being exploit-
ed for secondary metabolite production. These cultures are fast
growing, genetically stable and often produce higher secondary
metabolite levels compared to non-transgenic cultures. The estab-
lishment of ‘hairy root’ cultures of T. garganica would provide an
alternative source for the thapsigargin production. Several attempts
made, thus far, have proven unsuccessful at genetically modifying
T. garganica cultures. Transient expression of marker genes can be
achieved but it would appear that this plant is ‘recalcitrant’ with
regard to stable genetic transformation with the Ri genes. This
paper evaluates the methodologies that could potentially transform
T. garganica and investigates the limiting factors that are proving to
be a barrier in the integration and the expression of Ri T-DNA in T.
garganica.
Phylogenetic analysis of the genus Zygophyllum
(Zygophyllaceae) in southern Africa
AM Makwarela1,2, EM Marais1, LL Dreyer1 and DU Bellstedt3
1 Department of Botany, University of Stellenbosch, Cape Town, South Africa
2 National Botanical Institute, Pretoria, South Africa
3 Department of Biochemistry, University of Stellenbosch, South Africa
Sequence data from the trnL intron and the trnL-trnF spacer of the
chloroplast genome were used to study the phylogenetic relation-
ships of 14 species within the genus Zygophyllum L. (subfamily:
Zygophylloideae, family: Zygophyllaceae) in the southern African
region. Augea Thunb., Fagonia L., Seetzenia R.Br., Tetraena
Maxim. and Tribulus L. were used as outgroups, based on the
analyses of Sheahan and Chase (1996, 2000). Sequence analysis
revealed phylogenetically informative substitutions and length vari-
ation due to the presence of indels. Phylogenetic analysis using par-
simony revealed two distinct lineages for southern African members
of Zygophyllum, corresponding to the proposed subgeneric classifi-
cation (Van Huysteen 1937, Van Zyl 2000). There is a strong mono-
phyletic support for the sections within the subgenus Agrophyllum
(Neck) Endl. Despite the morphological evidence for the subdivision
of the subgenus Zygophyllum, the molecular data did not confirm
the monophyly for its sections. This could be the result of biased
sampling, since all the species used in the analysis, except Z. cordi-
folium L.f. and Z. morgsana L., belong to the section Capensia Engl.
The molecular data also seem to have implications for the biogeog-
raphy of Zygophyllum. The southern African subgenus Agrophyllum
representatives are related to both East African and Middle East
Zygophyllum species, whereas the southern African subgenus
Zygophyllum members are related to Australian Zygophyllum
species.
A Dragon-lover’s dilemma. Taxonomic problems in the
subtribe Dracophilinae
C Mannheimer1, PB Phillipson2 and NP Barker2
1 National Botanical Research Institute, Namibia
2 Department of Botany, Rhodes University, Cape Town, South Africa
The subtribe Dracophilinae of the family Mesembryanthemaceae
consists of approximately 11 species, all narrowly endemic to
restricted habitats and areas in SW Namibia and the adjacent part of
South Africa. Some occur in areas with prohibited public access due
to diamond mining activities (the Sperrgebiet). Our knowledge of
these plants is rather inadequate, and existing treatments have dif-
fered widely in the number of species accepted and the delimitation
of the composite genera. In large part, this is due to an inadequate
knowledge of the plants in the field. Recently the prohibited areas
have been opened up to private mining concerns, which means that
these local endemics may be under serious conservation threat from
the changes in land use that might occur. Fieldwork undertaken to
increase knowledge of potentially threatened groups will enable us to
reassess the taxonomy and ecology of the Dracophilinae with the
benefit of a deeper knowledge of the plants in situ.
Molecular systematics of Hyacinthaceae
JC Manning1 and M Fay2
1 National Botanical Institute, Cape Town, South Africa
2 Royal Botanic Gardens Kew, United Kingdom
With a few exceptions intrafamilial relationships within
Hyacinthaceae have not been successfully resolved using tradition-
al morphological characters and generic limits have similarly proved
intractable. Molecular techniques provide an exciting new source of
data. A recent phylogenetic hypothesis using the trnL intron and
trnL-trnF intergenic spacer (Pfosser and Speta 1999) has resulted in
numerous taxonomic changes within the family, some of them high-
ly controversial. To assess these changes we increased the sam-
pling of the African taxa to over 90 species and generated a phy-
logeny combining the same genes with rbcL sequences. The result-
ing phylogenetic hypothesis supports the monophyly of the family
and its division into four subfamilies, with the further division of sub-
family Hyacinthoideae into two tribes. It fails, however, to resolve
the proposed division of subfamily Ornithogaloideae into two tribes.
The sequence data supports the removal of the African species pre-
viously placed in Scilla from that genus and their placement in the
tribe Massonieae rather than in the tribe Hyacintheae. Significantly,
however, there is no support for many of the numerous segregate
genera recognised by Speta within the Urgineoideae and
Ornithogaloideae. The combined analysis suggests instead a rela-
tively conservative generic delimitation within the family. Exceptions
are within Ornithogalum, where some species are misplaced in the
genus and should be transferred to other genera or recognised as
distinct genera in their own right.
Growth characteristics of two selected Eucalyptus spp.
clones in relation to root-shoot physiological responses
P Manoharan and NW Pammenter
School of Life and Environmental Sciences, University of Natal, Durban 4041,
South Africa
Two Eucalyptus spp. field-grown clones were assessed in terms
of water relations, leaf gas exchange characteristics, xylem cavita-
tion, and root and shoot hydraulic conductances, when they were in
three months old, to reveal whether any clonal differences in growth
rates are related to the physiological characteristics studied. Soil
water potential (ysoil), assessed as predawn leaf water potential,
showed that the compartment supporting clone TAG14 had higher
soil water potential (-0.12MPa) than the compartment supporting
clone GU210 (-0.2MPa). Diurnal values of xylem water potential
(yx), net photosynthesis (A), transpiration rate (E) and stomatal con-
ductance (gs) were consistently higher in TAG14 than GU210.
Midday yx in TAG14 was -1.59MPa compared with -1.85MPa in
GU210, although the difference is not significant. Ultrasonic
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acoustic emission (UAE) indicated that GU210 is more prone to
xylem cavitation than TAG14 and this could lead to a reduction in
stomatal conductance in GU210 from midmorning onwards. Use of
a high-pressure flow meter (HPFM) showed that the root conduc-
tance per unit leaf area (Kr/LA) was higher in TAG14 than GU210,
whereas, shoot conductance per unit leaf area and per unit shoot
dry weight (Ks/LA, Ks/tsdw) was higher in GU210 than TAG14. Total of
whole plant conductances, expressed per unit leaf area (KP/LA)
was higher in TAG14 than GU210. The P value for this comparison
was 0.09, and therefore greater than the commonly accepted value
of 0.05 for significance. However, all the physiological measure-
ments (yx, A, E, gs, cavitation events) were consistent with the con-
cept of higher hydraulic conductances in TAG14 leading to lower
leaf level water stress and higher photosynthetic rates. Above
ground biomass was higher in TAG14 than GU210, in agreement
with this concept.
Ecophysiological characteristics of two forms of
Colophospermum mopane growing on Kalahari sands
KB Mantlana1,2, NW Pammenter1 and E Veenendaal2
1 School of Life and Environmental Sciences, University of Natal, Durban
4041, South Africa
2 Okavango Research Centre, University of Botswana, Private Bag 285,
Maun, Botswana
Colophospermum mopane on the Kalahari sands occurs in two
forms. A ‘tall’ form on a sand profile 5m deep on top of calcrete, with
mature individuals up to 8m in height, is interspersed with patches
(islands) of short (<2m) multi-stemmed shrubs (referred to as the
‘short’ form) on a sand layer of 2m on top of calcrete. The objective
of this study was to characterise seasonal variation in leaf gas
exchange in two growth forms of C. mopane and link this to their
rooting pattern and the seasonality of the soil-plant-water relations.
As the season progressed pre-dawn leaf water potential, and mid-
day stomatal conductance declined in both forms, but more so in the
short form. Photosynthetic light response curves showed concomi-
tant declines in both the initial slope (photosynthetic efficiency) and
saturation values (photosynthetic capacity), but more markedly in
the tall than short form. Combining data across the seasons showed
a linear relationship between maximum photosynthesis and stom-
atal conductance in the short, but not tall, form. The data suggest
that photosynthesis in the short form is limited by stomatal conduc-
tance that is reduced in response to water stress. The tall form roots
more deeply and is not subjected to such severe stress. Although
the short form occurs on soils 2m deep, rooting depth never exceed
1m. The water stress in the short form developed not because of
low soil water, but because the roots did not exploit the soil water
reserves available.
The occurrence of antimycobacterial compounds in the
Ebenaceae family
P Mapiyeye, N Lall and JJM Meyer
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
Diospyrin and 7-methyljuglone, two closely related naphtho-
quinones (NQs) were isolated from Euclea natalensis A.DC.
(Ebenaceae) and evaluated for their activities against other
Mycobacterium species. Both these compounds exhibited activity
against M. kansassi at concentrations ranging from 2.0–10.0mg ml-1.
A synergistic activity of two compounds was evident against this
organism where the MIC was found to be 1.0 mg ml-`1. M. avium and
M. intracellular were inhibited by 7-methyljuglone at 100.0mg ml-1. A
comparative analysis of the concentrations of these two naphtho-
quinones (NQ’s) in different species of the Ebenaceae was made
using High Performance Liquid Chromatography. Identification of
the NQ’s in different samples was made by comparing the UV spec-
trum and retention times of these compounds with the standards.
A molecular phylogenetic analysis of the African
Otomyinae (Muridae: Rodentia)
S Maree1 and TJ Robinson2
1 Department of Zoology and Entomology, University of Pretoria, Pretoria,
South Africa
2 Department of Zoology, University of Stellenbosch, Stellenbosch, South
Africa
Instability characterises the taxonomy of the African rodent sub-
family Otomyinae. Although the group currently comprises two gen-
era, Otomys and Parotomys, and 14 species, the generic subdivi-
sion is equivocal. Moreover, between two and four cytotypes are
delimited within O. irroratus (author-dependent), which illustrate a
rapid rate of karyotypic evolution in the species, and may reflect
incipient speciation. In an attempt to resolve the group’s phylogeny,
sequences from the mitochondrial cyt b and 12S rRNA genes were
analysed using parsimony, distance and maximum-likelihood meth-
ods. Alternative models of evolutionary change were compared to
determine the best-fit model for both data sets. Robust phylogenet-
ic associations consistently retrieved include: (1) the B and C cyto-
types of O. irroratus group as sister taxa to the exclusion of the A1
and A2 cytotypes, with O. laminatus basal. The comparatively large
genetic distances separating cytotypes B and C from A1 and A2,
and cytotype A1 from A2, coupled with partial reproductive isolation
between the latter two suggest possible incipient species; (2) an
exclusively East African clade comprises O. anchietae lacustris, O.
tropicalis (sister taxa) and O. denti basal (3) O. angoniensis and O.
maximus from southern Africa cluster as sister taxa with the east
African O. typus jacksoni and O. typus successively basal, making
the East African Otomyinae non-monophyletic. The comparatively
small genetic distances separating O. angoniensis and O. maximus
dispute the specific status of O. maximus; (4) P. brantsii and P. lit-
tledalei cluster within Otomys, but with no clear sister relationships,
which either render Otomys diphyletic, or question the current
generic arrangement invalid. The synonymous status of O. a. lacus-
tris and O. t. jacksoni is disputed by the relatively large sequence
divergences separating them from recognised species. The major
clades form an unresolved polytomy that is indicative of a rapid
radiation in the early evolutionary history of the group.
Combined molecular and morphological analysis of
relationships in the Begonia dregei complex
LO Matolweni1, K Balkwill2, M Molvray3, P Kores3 and T
McLellan1
1 School of Molecular and Cell Biology, University of the Witwatersrand, South
Africa
2 School of Animal, Plant and Environmental Sciences, University of the
Witwatersrand, South Africa
3 Department of Botany and Microbiology, University of Oklahoma, Norman
OK, USA
Begonia dregei is a highly polymorphic taxon occurring in coastal
forests of the Eastern Cape and KwaZulu-Natal, with extensive vari-
ation in leaf shape and size. Once recognised as five species, sev-
eral subspecies and hybrids, the most recent taxonomic treatment
retained two species, B. dregei and B. homonyma, distinguished
only on the basis of the size and shape of leaves. However, quanti-
tative analysis of leaf morphology does not support the separation of
the group into two species. DNA sequences of ITS1, ITS2 and the
TrnL-F region were obtained from 35 populations of B. dregei and
three other species used as outgroups. Phylogenetic analysis sup-
ports the monophyly of the B. dregei complex, but does not resolve
relationships within the group. Combined analysis of sequences and
morphological data was performed using a method that allows com-
bining discrete sequence data with continuous morphological data.
Again, monophyly of the group was supported, and relationships
among some populations based on geographic proximity and/or
morphology were supported. The analysis provides some support for
the recognition of B. rudatisii as a distinct taxon. The processes that
have led to the observed pattern of variation among populations
have probably involved ancient habitat fragmentation as forests
decreased in size and occasional hybridisation between populations.
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Effects of Russian Wheat Aphid feeding on transport
capacity of mature wheat leaves
B Matsiliza and CEJ Botha
Rhodes University, Department of Botany, PO Box 94, Grahamstown 6140,
South Africa
The Russian Wheat Aphid (RWA) Diuraphis noxia (Mordvilko) has
been shown to be the most destructive pest of wheat in South Africa
and other countries. Previous studies have demonstrated that the
feeding behaviour of D. noxia on susceptible wheat causes both
ultrastructural and tissue level damage which lead to characteristic
symptoms such as streaking, leaf rolling, leaf folding and chlorosis.
However, very few of these studies have considered the effects of
penetration of the feeding site, i.e. the phloem by RWA stylets.
Ultrastructural damage to the phloem sieve tubes of control and
infected wheat leaves was investigated by mounting scraped leaf
sections in Analine blue and examining the sections for callose dep-
osition immediately using the Fluorescence microscope technique.
In control leaf tissue very little characteristic analine blue-stained
callose was visible, other than the thin diffuse patches along the
sieve plates and spots associated with pore plasmodesmatal areas
shared with adjacent cells. The infected leaf tissue was heavily cal-
losed, with callose deposited not only in phloem cells but also in
other neighbouring cells penetrated by RWA sylets.The effect of
sustained RWA feeding on transport capacity was investigated
using the technique of flap-feeding 5,6 carboxyfluoresceine diac-
etate (5,6-CFDA) on control and infected wheat leaves and tracing
it visually to see the movement of assimilates wheat leaves. On
symplasmic uptake, the diacetate is cleaved and 5,6-CF is taken up
by the phloem and is passively transported via the sieve tubes. After
3h of 5,6-CFDA feeding, the fluorescence front was detected in con-
trol leaf tissue, some 5cm from the point of feeding and was only
associated with the phloem. In contrast, 5,6-CFDA transport was not
observed in infected leaf tissue. Our results suggest that RWA infes-
tation results in deposition of intense wound callose which blocks
the phloem and therefore disrupts and preclude transport of pho-
toassimilates in leaf veins.
Micropropagation of Eucalyptus macarthurii
SA McCartan and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
The breeding process for Eucalyptus hybrids and species is slow.
This is mainly due to its relatively long life cycle, the difficulties
encountered in controlled pollination en masse, and the difficulties
in determining the differences between genotypic expression and
environmental effects. This is further compounded because by the
time the trees have reached an age where they can be assessed for
various character traits, they have usually passed the age where
they can be easily propagated vegetatively. Thus, although cuttings
are the preferred method of clonal propagation, the problems
encountered with varying rooting ability of clones and older cuttings
have led researchers to use alternative clonal techniques such as
micropropagation. Micropropagation, however, is not without prob-
lems and several difficulties including endogenous contamination,
the production of callus, and the production of phenolic compounds
have been reported. These problems and some solutions will be dis-
cussed with reference to several clones of the cold-tolerant euca-
lypt, E. macarthurii.
The genetic component of correlations between leaf
shape and trichome size in Begonia dregei
T McLellan
School of Molecular and Cell Biology, University of the Witwatersrand,
Johannesburg, South Africa
The extent to which systematic characters have a common genet-
ic or developmental basis should be of concern in systematics, as
characters that are not genetically independent of each other could
result from a single genetic change, and not several independent
origins.  In natural populations of Begonia dregei, variation in leaf
shape does not occur independently of variation in foliar trichomes,
which are more numerous and longer on leaves that are deeply
incised than on lobed leaves. This research examines the possibili-
ty that this correlation has a genetic basis. Two plants differing in
leaf shape and in trichome size and number were crossed to pro-
duce F1 hybrids, which were then self-fertilised to produce an F2
generation where segregation of genes from the original parents
can be detected. In the F2 plants the extent of incision is significant-
ly correlated with both the size and number of trichomes at the
sinuses between lobes. The results suggest that either some of the
genes determining both traits are shared, or that these genes are
tightly linked to each other. It is possible that leaf shape and tri-
chome size are related to each other developmentally. The lamina
between petiole and sinus in deeply incised leaves grows very little
during early development, facilitating the accumulation of factors
needed for trichome initiation. Therefore, some characters which
appear to be independent of each other might be correlated not
because of multiple origins during the evolution of a lineage, but
because of genetic or developmental processes.
Starch formation in response to nutrient depletion in
Ulva rigida
T Mendela and DR du Preez
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
The green macroalga, Ulva rigida, is being grown in tanks for use
as fodder at an abalone farm near Port Elizabeth. The algae are fer-
tilised with inorganic nitrogen and phosphorus once every 7 to 10
days. One of the consequences of this is that the nutritional quality
of the fodder changes over time. Shortly after fertiliser application
the protein content of the alga is high and it then decreases over
time as the alga grows. Conversely, the starch content of the alga
increases with time as inorganic nitrogen and phosphorus become
depleted. Because the cultivated alga is used as a food source for
abalone it is useful to be able to determine the nutritional status of
the alga without doing complex nutritional analyses. The objective of
this study was to determine if the examination of the starch grains
in the chloroplasts of Ulva rigida using a light microscope could be
used to easily assess the nutritional status of the alga. The results
obtained show that the nutritional status can easily be determined
by measuring the thickness of the starch layer around the pyrenoid
and/or the size of the starch grains in the chloroplast. This means
that the abalone farm can assess the algae rapidly and determine
when to harvest in order to obtain the best mix of carbohydrate and
protein to feed to the abalone.
Response of wet-stored recalcitrant seeds of Avicennia
marina (Forssk.) Vierh. to fungal infection: biochemical
and microscopical studies
VS Merhar, C Calistru, P Berjak and NW Pammenter
School of Life and Environmental Sciences, University of Natal, Durban 4041,
South Africa
Fungi cause a recognised problem during the storage of recalci-
trant seeds. To date there are no data on the defence strategies of
these seeds against fungal attack. The highly recalcitrant seeds of
Avicennia marina, a tropical mangrove, afford a suitable model sys-
tem for an investigation of this defence response. These seeds are
extremely susceptible to the adverse effects of fungi, especially
when inoculated with Fusarium moniliforme immediately after har-
vesting. However, if the seeds are treated with fungicide immedi-
ately after harvest, and then stored clean for 4–10 days prior to
being experimentally infected with F. moniliforme, the adverse
effects of the fungus are reduced. To ascertain whether the recalci-
trant seeds of A. marina elaborate anti-fungal compounds that might
suppress fungal proliferation during the storage, the role of two
pathogenesis-related (PR) proteins (β-1,3-glucanases and chitinas-
es) was evaluated and related to the short-term storage of these
seeds. The results show that activity of both enzymes was low in the
freshly harvested seeds and significantly increased during the stor-
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age. Fluorescence microscopy indicated that the seeds infected
after clean storage were less colonised by fungi compared with
freshly harvested infected seeds. Nevertheless, the hypersensitive
response that is a typical resistance response of plants against
pathogens, was not observed in these seeds. The results suggest
that although the recalcitrant seeds of A. marina develop some
resistance mechanisms against fungal attack there is a lack of main
defence strategies that might lead to successful response against
infection caused by Fusarium species.
Climatic requirements for the production of blueberries
in South Africa
HJ Meyer
Botany Unit, School of Life Sciences, University of the North, QwaQwa cam-
pus, Phuthaditjhaba 9866, South Africa
The largest production area of blueberries (genus Vaccinium) is
the mid and northern USA and Canada. There are five types of blue-
berries viz. northern highbush, southern highbush, half highbush,
lowbush and rabbiteye. The rabbiteye and southern highbush culti-
vars are-cultivated in the mid and southern USA. The southern mid
States and southern States of America have climates similar to the
cooler climates of South Africa. From climatic considerations it
seems possible to produce blueberries successfully in South Africa.
Rabbiteye and southern highbush blueberries are currently pro-
duced on small scale in South Africa. These orchards were estab-
lished without proper studies on the local climate. Blueberry plants
have specific physiological requirements related to soil and climate.
They have a high winter chilling unit requirement ranging from 200
to 1 000 chill units. Fully dormant plants can withstand temperatures
as low as -30°C. however, new growth and flowers are sensitive to
freezing temperatures. The plants need a short photoperiod during
fall to initiate floral structures. BIueberry plants require soils with
high acidity (pH 3.5–4.5) and organic matter, and low clay content.
The eastern escarpment of South Africa and the mountains of the
eastern and western Cape has the appropriate climate for the pro-
duction of blueberries. This paper discusses the requirements for
blueberry production and suggests areas in South Africa for com-
mercial production of blueberries.
Characterising the germination of Solanum retroflexum
Dun.
HJ Meyer
Botany Unit, School of Life Sciences, University of the North, QwaQwa cam-
pus, Phuthaditjhaba 9866, South Africa
Solaberry (Solanum retroflexum Dun) also known as msoba
(Zulu) and momodi (Sesotho) is an indigenous member of the S.
nigrum complex. The plant is commercially grown by a small num-
ber of farmers. The black, globular berries are used for the produc-
tion of jam, Fruits from plants in the wild are consumed fresh by
black tribes. The young leaves of plants are cooked and consumed
as a vegetable. It was observed that germination was poor in the
field. The effect of environmental factors such as irradiation, tem-
perature, and water potential was determined on the germination of
solaberry seeds. A model is being developed to characterise the
germination of solaberry seeds to predict seed germination.
In vitro production of phytoalexins by Helichrysum
kraussii
JJM Meyer and G Prinsloo
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
Many Helichrysum species have been screened and tested for
biological activity because of their traditional uses in the treatment
of many diseases. Helichrysum kraussii Schultz Bip. is mainly used
against coughs and tuberculosis. In this study we investigated the
production of phytoalexins by H. kraussii. To activate the resistance
system of the plant-and to initiate the synthesis of resistance com-
pounds- jasmonic acid was used as an elicitor molecule. Jasmonic
acid is a well-known signalling compound, and its involvement in the
resistance system of plants is not a new concept anymore. To elim-
inate the complexity of plants in the field, a stable and controlled
environment was needed. To achieve this, tissue cultures were ini-
tiated with the aim of producing cell cultures. Different time intervals
and concentrations of jasmonic acid were tested to determine the
strongest activation. Two compounds were isolated from the acti-
vated cell culture plant material. The isolated terpenoids were test-
ed against bacteria to determine if they were biologically active
compounds. The compounds isolated were compared with the cell
cultures that were not activated, and also with the plant material col-
lected from the field to determine if the compounds are naturally
present in the plant. The biological activity of the plants obtained
from the field was also studied, because of the great time elapse
between the culture initiation and the production of sufficient acti-
vated cell culture material. Several compounds were isolated from
the plants obtained from the field. The compounds isolated-one ter-
penoid and four flavonoids-were tested for the possibility of biologi-
cal activity against bacteria. Some of the compounds totally inhibit-
ed the growth of certain bacteria.
Physiologically derived trade-offs between nitrogen-
and water-use efficiency in African Savanna trees
GF Midgley1, J Arinabar2, KB Mantlana3
1 Climate Change Research Group, National Botanical Institute, Private Bag
X7, Claremont 7735, Cape Town, South Africa
2 Department of Environmental Sciences, Clark Hall, University of Virginia,
Charlottesville VA 22903, USA
3 School of Life and Environmental Sciences, University of Natal, Durban,
South Africa
We determined key photosynthetic gas exchange parameters,
and the temperature response, in dominant woody plants at four
savanna sites on a moisture gradient in Botswana, southern Africa.
Leaf stable carbon isotope and morphological measures were made
concurrently. Sampling of the predominantly non-nitrogen-fixing
species took place during an exceptional rainfall season, represent-
ing near-optimum conditions for primary production at these sites.
Mean specific leaf area (SLA) and leaf size were positively related
to mean annual rainfall (MAR), with larger leaves of lower density
more common in wetter sites. All species at all sites showed gener-
ally high net light saturated photosynthesis (Amax), due both to high
CO2 carboxylation rates (Vcmax) and light harvesting capacity (high
RubP-regeneration rates, Jmax). Across all sites, temperature
response of Amax showed a broad optimum, and a gradual drop from
25–35°C, without notable temperature limitation at leaf tempera-
tures in excess of 35°C. Dark respiration rate (Rd) across all species
and sites increased exponentially with increasing leaf temperature.
Species sampled at selected sites revealed a negative relationship
between leaf D13C and MAR, suggesting long term lower leaf-level
water use efficiency at wetter sites. This pattern was borne out by
instantaneous measures of leaf level water-use efficiency, and
emerged at canopy level. At wetter sites, specific leaf [N] was lower
and photosynthetic nitrogen use efficiency increased, a pattern that
was confirmed by less 15N enrichment of leaf nitrogen. Taken togeth-
er, results suggest a switch from water-use to nitrogen-use efficien-
cy constraints with increasing moisture availability. These con-
straints impact leaf form and function significantly, and appear to
emerge at ecosystem level in aspects of water and nitrogen cycling.
A reappraisal of the form and function of ericoid micro-
phylls
GF Midgley1 and AC Gibson2
1 Climate Change Research Group, National Botanical Institute, Private Bag
X7, Claremont 7735, Cape Town, South Africa
2 Department of Organismic Biology, Ecology, and Evolution, University of
California, Los Angeles, CA 90095–1606
Ericoid microphylls are commonly described one of the dominant
leaf forms in the Fynbos Biome. However, since the origination of
the term’ericoid’, at the turn of the 19th century, there has been con-
siderable confusion about its meaning. We firstly clarify the struc-
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tural characteristics of a range of ericoid leaves, and present data to
show that this leaf type is not schlerophyllous, a characteristic
thought to be typical of dominant Fynbos plant life forms. The defin-
ing characteristic of an ericoid leaf is its revolute margin, which in
cross section encloses abaxial stomata in an enclosed space or
groove, separated from the ambient atmosphere by a narrow open-
ing, the sulcus. Ericoid microphylls have long been interpreted as
having structural modifications which increase water-use efficiency.
We have carried out ecophysiological studies which suggest that
the humidification of the air in the enclosed abaxial groove(s) may,
in fact, act to keep stomata open in atmospherically dry or windy
conditions. The cylindrical structure of the ericoid leaf affords it
mechanical strength (the appearance of sclerophylly), so that the
shoot can comprise strictly ranked leaves, possibly maximising light
interception, and consequently nitrogen-use efficiency. Our func-
tional interpretation is that ericoid microphylls have been selected
for their superior carbon gaining capacity and nitrogen-use efficien-
cy, rather than superior water-use efficiency — an interpretation
borne out by leaf 13C values.
Genetic fingerprinting of Juglans regia cultivars using
AFLP molecular marker technique
TM Mkhize1, AL Burger1, FC Botha1 and LE Mansvelt2
1 Institute for Plant Biotechnology, University of Stellenbosch, Private Bag X1,
Matieland 7602, South Africa
2 Institute for Fruit, Vine and Wine Research, Plant Biotechnology and
Pathology, Private Bag X5013, Stellenbosch 7599, South Africa
The potential use of the Amplified Fragment Length Polymorphism
(AFLP) technique for identification of six walnut (Juglans regia L) cul-
tivars and a rootstock (Juglans regia X Juglans hindssi hybrid) was
investigated. AFLP markers in walnuts had been converted to deriv-
ative genetic markers, Sequence Characterised Amplified Regions
(SCARs) using their sequences to design sequence-specific primers.
Conversion of AFLPs to SCARs would be useful for cultivar identifi-
cation because SCAR markers are comparatively inexpensive, rapid,
simple and require no radioactivity. AFLP fragments were isolated
from the dehydrated 5% denaturing polyacrylamide gels, re-ampli-
fied, cloned and sequenced. SCAR primer sets were designed from
these sequences. Using a SCAR primer set specific for one of culti-
vars, a 186bp fragment was amplified from genomic DNA for all six
cultivars and the rootstock. Sequence analysis revealed limited
sequence variation in this locus between the cultivars and the root-
stock. Restriction enzyme analysis of amplified products revealed
polymorphisms, which confirmed the original AFLP analysis data. A
conversion of AFLP to SCAR markers will enable use of a cost-effec-
tive way for the characterisation of walnut cultivars for the industry.
Upstream defence related events in sunflower-rust
interaction
L Mohase, AJ van der Westhuizen and ZA Pretorius
Department of Botany and Genetics, University of the Free State, PO Box
339, Bloemfontein 9300, South Africa
The early signalling events in the sunflower-rust interaction were
investigated. The effect of rust (Puccinia helianthi) infection on the
activities of the major enzymes, NADPH oxidase and superoxide
dismutase, involved in the generation of the active oxygen species,
was investigated in susceptible (S37-388) and resistant (PhRR3)
sunflower (Helianthus annuus L) cultivars. NADPH oxidase and
superoxide dismutase activities were selectively induced in the
resistant plants, as early as 3 hours post inoculation. Peroxidase
activity was also selectively induced in the resistant plants 3 hours
post inoculation. The results indicate that the increased enzyme
activities probably lead to the production of active oxygen species
that may serve as early signals of the secondary defence related
events. The activity of the downstream defence related phenylala-
nine ammonia lyase was selectively induced in the resistant plants.
The activity began to increase after 24 hours of inoculation and this
was followed by a concomitant increase in salicylic acid content.
The activity of lipoxygenase, also a defence related enzyme, began
to increase in the resistant plants after 24 hours of infection and con-
tinued to increase with time. The high levels of enzyme activities
induced by rust infection seem to be involved in conferring resist-
ance on sunflower.
Convergent evolution enzyme activity for mustard oils
in Drypetes
TJ Mohuba, J Burke and T McLellan
School of Molecular and Cell Biology, University of the Witwatersrand, South
Africa
The genus Drypetes in the Euphorbiaceae is the only taxon that
produces glucosinolates outside of the Brassicales. Though the
presence of mustard oil compounds in Drypetes has been known for
40 years, there has been no documentation of the presence of
myrosinase, the highly specialised enzyme that hydrolyses glucosi-
nolates. We have characterised myrosinase activity in the immature
seeds of D. arguta and D. natalensis, where it appears to be the
major soluble protein component. An enzyme linked assay for the
production of glucose confirms the presence of myrosinase. Barium
sulphate precipitation after native gel electrophoresis and exposure
to barium chloride and sinigrin produces white bands for acitivity of
myrosinase. SDS-PAGE of these native gel bands with myrosinase
activity shows that the protein is composed of two subunits, unlike
the monomeric protein in the Brassicales. This suggests that
Drypetes myrosinase could have been derived from a different
ancestral gene from the myrosinase of Brassicales, thus making the
presence of glucosinolates in Drypetes is an example of convergent
evolution, rather than parallel evolution, as it has been previously
described. 
Physiological characteristics of nine-month old
Eucalyptus grandis ´ nitens plants produced through
micropropagation and macropropagation
MEO Mokotedi1, NW Pammenter1, MP Watt1 and FC Blakeway2
1 School of Life and Environmental Sciences, University of Natal, Durban
4041, South Africa
2 Mondi Forests, PO Box 12, Hilton 3245, South Africa
This study was designed to ascertain whether roots and shoots of
micropropagated and macropropagated Eucalyptus grandis ´ nitens
plants are equally efficient in conducting water, and how such
hydraulic characteristics affect photosynthesis and biomass alloca-
tion. There were no significant differences between micropropagat-
ed and macropropagated plants grown either in 1l or 25l pots with
respect to shoot and root leaf specific hydraulic conductivity.
Although root and shoot dry masses and leaf area all increased with
increased pot size, both plant types exhibited significantly higher
shoot and root leaf specific hydraulic conductivities in small pots.
When considering whole plant (root to leaf) hydraulic characteristics
the major resistance was found in the roots of each type of plant,
with the leaf lamina being the major source of shoot resistance.
Maximum photosynthetic rates were lower in small pots, but differ-
ences between plants propagated by the two methods were not sig-
nificant.
Bio-active flavonoids from Ipomoea adenioides
PW Mokwala, AA Hussein and JJM Meyer
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
In a previous investigation the extract of Ipomoea adenioides
(Schinz) showed antibacterial activity. Two bio-active flavonoids
were subsequently isolated from the extract. One flavonoid has a
minimum inhibitory concentration (MIC) of 1.0mg ml-1 for both
Gram-positive and Gram-negative bacteria. The other has MIC val-
ues of 0.4 and 0.6mg ml-1 for Gram-positive and Gram-negative
bacteria respectively. The two flavonoids exhibited a synergistic
effect by having a MIC value of 0.2mg ml-1 for both Gram-positive
and Gram-negative bacteria when tested in a 1:1 ratio. The
flavonoids were identified by NMR.
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A comparative study of plant and soil characteristics
between rehabilitated ash disposal sites at Hendrina
and Matla Power Station
TL Morgenthal1, L van Rensburg1, H van Hamburg1 and MD
Michael2
1 School for Environmental Science and Development, PU for CHE
2 Technology Service International, Private Bag 40175, Cleveland 2022,
South Africa
Coal driven power stations is a major industry in the eastern
Highveld of South Africa which produces a large amount of coal ash
annually as waste product. The revegetation of these areas are
problematic due to soil chemical and physical properties of the ash,
which could negatively influence the durability and sustainability of
the vegetation. This study compares two similarly rehabilitated ash
disposal sites according to their vegetation establishment and soil
chemistry. The study areas were situated at Hendrina and Matla
Power stations. Both areas were rehabilitated with a layer of topsoil
and a similar seed mixture. Descending point survey method was
used to determine the species frequency and basal cover along
120m transects at 1m intervals. Biomass was also sampled in
0.25m2 quadrats. The vegetation and soil chemistry of both areas
were statistically compared with multivariate ordination methods
and students t-test.According to results appreciable differences in
species composition exist between the two areas. Pennisetum
clandestinum, Hyparrhenia hirta, Tagetes minuta and Chamaecrista
biensis have a higher frequency occurrence at Hendrina Power
Station, whereas Digitaria eriantha, Chloris gayana and Eragrostis
lehmanniana have a higher frequency occurrence at Matla Power
Station. The vegetation at Malta is better related to the seed mixture
used than vegetation at Hendrina. The vegetation at Matla has an
average higher species richness but lower biomass. Soil chemical
analyses indicated that both ash disposal sites are generally poor in
macronutrients, which is confirmed by the low electrical conductivi-
ty. The pH for both sites is alkaline. The only nutrients that are
potentially phyto-toxic are manganese and boron. The high calcium
concentrations in the soil may however buffer the phyto-toxic effect
of boron.According to results the two ash disposal sites responded
differently to rehabilitation practices which might be contributed to
differences in the soil seed bank of the topsoil used and the occur-
rence of previous rehabilitation efforts at Hendrina Power Station.
Patterns of diversification in the Macaronesian Clade of
Crassulaceae inferred from multiple DNA data sets
ME Mort
Department of Ecology and Evolutionary Biology and The Museum of Natural
History and Biodiversity Research Center, University of Kansas, Lawrence,
KS, USA 66045
The Macaronesian clade (Crassulaceae) includes four genera,
Aeonium, Aichryson, Greenovia, and Monanthes, that are largely
endemic to the Canary Islands. The monophyly of this clade has
been supported based on broad phylogenetic analyses of
Crassulaceae; however relationships within this clade remain
uncertain. To resolve relationships within this clade, parsimony
analyses were conducted on DNA sequences from several chloro-
plast regions (trnL-trnF, psbA-trnH, and matK), the internal tran-
scribed spacers, and morphology (Aeonium only). Phylogenetic
analyses of these data sets recover three major clades.
Congruence tests were conducted on each of these data sets as
well as the topologies resulting from our initial parsimony analyses.
Several incongruent taxa were pruned from the cpDNA data set; a
combined data set was constructed; and parsimony analyses were
repeated. These analyses again recovered three clades. The mono-
phyly of Aichryson and Greenovia was supported; however,
Aeonium is monophyletic only if Greenovia is included in this genus.
Aeonium, the largest genus of Canary Island Crassulaceae, com-
prises species that are highly diverse in growth form, including
rosette trees, candelabrum shrubs, highly-branched shrubs, and
woody rosettes. In addition, species of Aeonium are also diverse in
habit (perennial and perennial-monocarpic species) and physiology,
with CAM, C3, and CAM-C3 intermediate photosynthesis is present
in the genus. Analyses of stable isotopes of carbon were conducted
from field collected leaf material to determine the degree of physio-
logical variation present in Aeonium. The evolution of growth forms,
habit, and physiology was investigated using the phylogenetic
hypotheses for this genus. These analyses suggest that two sub-
clades of Aeonium comprise taxa with similar growth forms, where-
as two subclades contain taxa that display a wide range of growth
form diversity. Monocarpy has arisen a minimum of four times in the
genus. The ancestral physiological condition for Aeonium is C3 pho-
tosynthesis, with at least three origins of CAM photosynthesis.
Phylogenetics, evolution, and biogeography of the
Stonecrop family (Crassulaceae) inferred from DNA
sequence data
ME Mort
Department of Ecology and Evolutionary Biology and The Museum of Natural
History and Biodiversity Research Center, University of Kansas, Lawrence,
KS, USA 66045
Crassulaceae are a diverse and systematically complex
angiosperm family comprising 35 genera and approximately 1 500
species. Members of this family are typically herbaceous, leaf suc-
culents with 4 or 5-parted actinomorphic flowers. Crassulaceae
have long been considered a natural group closely related to
Saxifragaceae. Recent analyses of several large, DNA sequence
data sets (e.g., 18S rDNA, rbcL, and atpB) representing the diversi-
ty of seed plants confirm that the family is monophyletic and a mem-
ber of the Saxifragales. In contrast, defining natural groups within
the family has been extremely difficult due, in part, to the recurrent
evolution of adaptations to xeric habitats, as well as extensive poly-
ploidy. The most-recent comprehensive classification of
Crassulaceae recognised six subfamilies. However, the monophyly
of these subfamilies has been debated based upon morphology,
cytology, biogeography, and cpDNA restriction site analyses.
Likewise, systematic relationships at the generic level are problem-
atic. For example, Sedum, the largest genus of Crassulaceae, has
been referred to as a ‘dust bin taxon’, which suggests that it is poly-
phyletic. Parsimony analyses of DNA sequences from the chloro-
plast gene matK, representing over 100 species from 30 genera
recover six major clades within the family and suggest that only two
of the six recognised subfamilies are monophyletic. In addition, the
data indicate that Sedum is grossly polyphyletic, confirming the
results of cytology and recent analyses of cpDNA RFLPs. One flo-
ral feature, haplostemony, appears to represent a true synapomor-
phy, whereas other features that have been used to classify major
groups within Crassulaceae (e.g. sympetalous corollas) do not.
Phylogenetic relationships within the genus Melolobium
(Genisteae, Fabaceae)
A Moteetee and B-E van Wyk
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
Based on morphological, anatomical and chemical data, Van Wyk
and Schutte placed the genus Melolobium close to Dichilus in the
tribe Genisteae. The two genera share a bilabiate calyx, closed sta-
minal sheath, adaxial phloem fibers in the petiole and á-pyridone
alkaloids. A sister group relationship has recently been further sup-
ported by Crisp et al.’s (2000) DNA sequencing of rbcL and ITS.
Cladistic relationships within the genus Melolobium using Dichilus
as an outgroup, are presented. The topology of the cladogram
based on morphology appears to be influenced mainly by charac-
ters of the glands and to a much lesser extent by growth habit and
spinescence. Corresponding to this, two main clades are observed
in Melolobium: 1) a basal clade consisting of taxa with a virgate
growth habit and a north-eastern distribution in the grassland
region; 2) a poorly resolved clade of the remaining species, all from
the dry central and western parts of southern Africa. Within this sec-
ond group, spiny inflorescences and stalked glands are synapo-
morphies for two clades representing the shrubby species. The
overall pattern seems to reflect the development of xerophytic char-
acters, possibly in response to increasing aridification and/or herbi-
vore pressure. DNA sequencing at species level will hopefully give
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more clarity on relationships in Melolobium and the phylogenetic
history of the group. Studies of rbcL and ITS of all 15 species of
Melolobium, as well as four species of potential outgroups
(Adenocarpus, Argyrolobium, Dichilus and Polhillia), are currently
underway.
Potential impacts of increasing atmospheric carbon
dioxide concentration on productivity and water use of
a South African C4-dominated grassland community
N Motete, GF Midgley and NW Pammenter
Kirstenbosch Research Centre, National Botanical Institute, Private Bage X7,
Claremont 7735, South Africa
A three year microcosm experiment consisting of four C4 grass
species and one C3 grass was set up to investigate the productiv-
ity and water use efficiency of a grassland community (coastal
Ngongoni veld) in response to increasing concentrations of atmos-
pheric CO2 and different levels of simulated rainfall. Changes in
species dominance in response to factorial combination of treat-
ments were also determined. Results after the first year showed a
significant positive response of above ground productivity to ele-
vated CO2, but only at rainfall values typical of the field site from
which the community was derived (mean annual rainfall, MAR,
730mm). There was no CO2 effect at a rainfall treatment 20%
lower than MAR (CO2 x water treatment interaction p<0.01). No
change in soil water occurred in response to elevated CO2 in the
first year. In the second year rainfall treatments were adjusted to
MAR and MAR + 20%. The CO2 effect on ecosystem productivity
was identical to that of the previous year under the MAR treat-
ment. However, in the second year, a significant increase in soil
water in the rooting zone was measured through the entire season
in the elevated CO2 x MAR + 20% treatment.Grass species most
responsive to the elevated CO2 treatment possessed the C4 pho-
tosynthetic pathway. These results will be useful in assessing how
elevated CO2 might affect aspects of ecosystem function, such as
water yield.
Plants used to treat oral candidiasis in HIV patients
ML Motsei, KL Lindsey and AK Jäger
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
 Awarded Van Staden Prize for best oral paper presented by a MSc
student; and Local Organising Committee Book Prize for best
Ethnobotany student oral presentation
Candida is the causative organism of oral thrush. The distribution
of candidiasis lesions associated with HIV infections are primarily a
reflection of the specific change of the host’s immune responses
caused by the virus. Studies of AIDS all over the world show that
58–81% of all patients contract a fungal infection at some time dur-
ing the primordial stage or after developing AIDS and 10–20% have
died as a direct consequence of fungal infections. Screening of
plants against Candida albicans’ standard strain ATTC 10231 and
two clinical isolates from a 5 month old baby and an adult were
used. Of the twenty nine plants tested, Allium sativum, Tulbaghia
violacea, Polygala myrtifolia and Glycyrrhiza glabra were found to
be highly active against Candida growth using the MIC assay. Fresh
water extracts stored at 4°C, 23°C and 33°C over a period of a
week, were used to determine the stability of these extracts. A.
sativum and T. violacea maintained activity at 4°C, but not at higher
temperatures, whereas P. myrtifolia and G. glabra lost activity with-
in a day even at 4°C. The unpleasant taste of the two garlics
species, could however not be masked, and as the smell following
the eating of the garlic would lead to HIV-patients being recognised,
they had to be excluded from clinical trials. Therefore P. myrtifolia
and G. glabra will be further investigated for use as an oral mouth
wash in hospitals and in homes.
Anatomy of the oil glands and essential oil status of
Artemisia annua 
EN Mpikeleli, B Mayekiso and ML Magwa
Department of Botany, University of Fort Hare, Private Bag X1314, Alice
5700, Eastern Cape, South Africa
Artemisia annua L. (Asteraceae), also known as sweet worm-
wood, is an annual herb native to Asia, and whose virtues are only
now being recognised. The plant grows wild in many countries and
is also cultivated for its essential oil in other countries like USA
Although prized for the crafting of aromatic wreaths, the plant has
received enormous attention as the only practical source of
Artemisinin, that is effective against malaria. The isolation and char-
acterisation of Artemisinin, which is the base compound for the syn-
thesis of more potent anti-malarial drugs with reduced toxicity for
humans, has increased the interest of A. annua world wide. As the
demand for herbal production increases, it has become necessary
to establish the safety and stability of these botanical products and
understand their plant morphology, anatomy and physiology for sus-
tainable industrialisation. A special reference will however, be con-
fined in this paper to the anatomical structure associated with the oil
glands and the essential oil status of this species.
Meta-analysis in Vegetation Science: problems and per-
spectives
L Mucina
Botany Unit, School of Life Sciences, University of the North, Qwa-Qwa
Campus, Private Bag X13, Phuthaditjhaba 9866, South Africa
Meta-analysis of data is aimed of re-analysis of composite data
sets derived from different sources within framework of new goals.
In vegetation science this type of analysis is common for large-scale
survey activities, such as vegetation mapping, formulation of large-
scale vegetation classifications schemes, deriving general vegeta-
tion-developmental patterns from a pool of successional pathways
etc. As most of the meta-analysis use data of various sources, the
concerns of commensurability of data is of major concern. Here the
problems of quality of data used are becoming crucial. Proper selec-
tion of data transformations (and manipulations), data storage as
well as methods of numerical analysis may remedy for some data
inconsistencies (such as missing data or various scales of measure-
ment). In vegetation sciences, an early setting of common standards
in collecting of data sets seems to be the most effective tool towards
increased commensurability of data. Vegetation science, using taxo-
nomic categories as major common language, carries the burden of
taxonomic aliases and conceptual differences in understanding taxa.
Examples (incl. mountain fynbos, indigeneous forests of South
Africa) of coping with the challenges of meta-analysis of vegetation
data for classification purposes are given, and Perspectives of fur-
ther development of meta-analysis will be outlined.
A revision of the genera Dicoma and Macledium
(Asteraceae, Mutiseae) in southern Africa
N Netnou and B-E van Wyk
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
Traditionally the genus Dicoma Cass. included about 55 species
but recent studies by 0rtiz (2001) showed that the genus is para-
phyletic. As a result, the genus Macledium Cass. was reinstated. A
revision of Dicoma Cass. and Macledium Cass. in southern Africa is
presented. Dicoma s. str. comprises 16 species and Macledium
seven species in this region. The morphology of the involucral
bracts, disc floret cuticle ornamentation, type of pappus and anato-
my of the fruit are used to distinguish the two genera. Habit, leaf
morphology, type of florets in the capitulum and details of the pap-
pus are used to distinguish species. Diagnostic characters, relation-
ships, variation and geographical distributions of the two genera and
23 species are discussed.
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Genetic transformation of Pinus patula embryogenic tissue
SA Nigro, NP Makunga, NB Jones and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Conifers are renowned for their recalcitrance in tissue culture and
to the introduction of foreign DNA. Particle bombardment has pro-
vided a successful alternative to indirect gene delivery systems,
such as Agrobacterium, and has resulted in several transgenic
conifers. Conferred resistance of this softwood to herbicides would
be cost effective to commercial growers, reducing labour intensive
silvicultural practices. The project aimed to optimise a protocol to
introduce herbicide resistance of Pinus patula embryogenic sus-
pensor mass (ESM) through particle bombardment. Four embryo-
genic lines were maintained on solid and liquid MSG3 medium and
further matured to mature somatic embryo stage. The pAHC25 con-
struct contains the GUS reporter gene and the herbicide resistance
gene bar, each under the control of a maize ubiquitin promoter
(Ubil). Selection was achieved using solid maintenance medium
supplemented with BASTAâ herbicide. Bombardment experiments
were optimised using pre-bombardment medium and higher vacu-
um and pressures. The bombardment cultures were tested for tran-
sient expression. Successful transformation indicated the putative
stable integration of the introduced genes which were tested using
the polymerase chain reaction (PCR).
The taxonomic value of morphological characters in the
genus Lessertia (Fabaceae, Galegeae)
T Nkonki and B-E van Wyk
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
The genus Lessertia DC. consists of about 50 species of papil-
ionoid legumes subendemic to southern Africa. More than 30
species occur in the Western, Northern and Eastern Cape
Provinces of South Africa, about 15 species are found in the sum-
mer rainfall regions of southern Africa and a few extend into tropical
East Africa. The genus has not been studied in its entirety for more
than a century and a revision is urgently needed. An exploratory
study was done to evaluate the taxonomic value of a range of mor-
phological characters. These included habit, leaf morphology, inflo-
rescence structure, the shape and dimensions of calyx lobes, the
shape and dimensions of petals, the shape and vestiture of ovaries
and the shape of mature pods. Using a combination of these char-
acters, it is possible to identify all known Lessertia species.
Drawings and photographs are provided to illustrate the most impor-
tant diagnostic characters.
Phloem loading in Zea mays leaf-lateral transfer is via
the thin walled sieve tubes
Y Nogemane and CEJ Botha
Botany Department, Rhodes University, PO Box 94, Grahamstown 6140,
South Africa
Ever since the pioneering experiments by Dixon and Hall in 1922
on the movement of assimilates from source to sink in a potato,
investigators have been interested in tracing the movement of
assimilates in plants visually. Fluorescent dyes such as Lucifer
Yellow (LYCH) and 5,6 carboxyfluoresceine diacetate (5,6-CFDA)
have been utilised to demonstrate symplasmic continuity. Other
workers have demonstrated the usefulness of LYCH and 5,6-CFDA
in higher plants, particularly in the vein loading process. Zea mays
leaf contains a large number of parallel veins that occur in three size
classes (viz. large, intermediate and small) each of which contain
thin and thick-walled sieve tubes. In monocotyledonous leaves, the
small veins are associated with assimilate uptake and the interme-
diate and large veins are associated with long- distance transport.
The cross veins are composed of one tracheary element and one
thin-walled metaphloem sieve tube, and an accompanying compan-
ion cell and vascular parenchyma cell. In this study, the third visible
leaf was used in all experiments. Dark-adapted Zea Mays leaves
were flap fed with 5,6-CFDA in the mesophyll cell and its symplas-
mic transfer was observed using a fluorescence microscope. After
3h, the fluorescent dye front was observed approximately 2cm from
the point of feeding and after 6h, approximately 3cm from the point
of feeding. In both cases, the dye moved from the mesophyll cells
and was taken up by the minor veins in the leaves, and transferred
to larger veins, via the cross vein network. These results provide a
demonstration of potential symplasmic phloem loading from the
mesophyll cells to the thin-walled sieve tubes in the minor vein
phloem in Zea Mays.
Comparative study of glandular and non-glandular tri-
chomes in various plant species
NR Noqayi, B Mayekiso, P Cimi and L Magwa 
Electron Microscope Unit, Botany Department, University of Fort Hare, Alice,
South Africa
Glandular, non-glandular trichomes and oil glands, are widely dis-
tributed over aerial reproduction, vegetative and floral organs of
many species in various plant families (Bourett et al. 1994, Fahn
and Shimony 1996). The structures of these oil glands and tri-
chomes, which are the primary secretory organs of these plants,
can vary widely among species (Ascensao and Pais 1998). They
appeared to vary according to the ecological conditions of the habi-
tats to which these plant species are adapted. This paper reports on
morphological studies of glandular and non-glandular trichomes in
order to understand the relatonship between function and structure.
Phylogenetic relationships within Brownanthus
Schwantes (Mesembryanthemoideae, Aizoaceae) based
on molecular and morphological evidence
TL Nowell1, C Klak2 and TAJ Hedderson1
1 The Department of Botany, University of Cape Town, Rondebosch 7701,
South Africa
2 Bolus Herbarium, University of Cape Town, Rondebosch 7701, South Africa
Brownanthus, a genus comprising 13 species (including one as
yet undescribed) of stem succulents, is placed in the
Mesembryanthemoideae-Aizoaceae. The group is endemic to
Southern Africa, extending from southern Angola south to the
Western and Eastern Cape, with the centre of diversity in northern
Namaqualand and the Richtersveld. The genus includes both geo-
graphically widespread and highly restricted species. The study set
out to investigate relationships within Brownanthus and its affinities
to allied genera. Analysis of combined chloroplast (trnL-F) and
nuclear (5S – NTS and ITS2) DNA sequences, together with mor-
phology have produced a well-supported phylogeny for all members
of the genus. The phylogeny forms the basis for discussion of char-
acter evolution in the group, and implications for biogeography.
Molecular phylogeny of Oxalis L. section Angustatae
subsection Lineares based on trnL-trnF sequence data
KC Oberlander1, LL Dreyer1 and DU Bellstedt2
1 Department of Botany, University of Stellenbosch, Private Bag X1, Matieland
7601, South Africa
2 Department of Biochemistry, University of Stellenbosch, Private Bag X1,
Matieland 7601, South Africa
Oxalis L. is a large, cosmopolitan angiosperm genus that exhibits
a strong diversity centre within the Western Cape and
Namaqualand, South Africa. Despite a reasonable alpha-taxonomic
revision of this taxon, the sheer size of the genus, a complex tristy-
lous breeding system and tremendous epharmonic and genetic vari-
ation within species have prevented a clear understanding of the
evolution and relationships within the genus. More specifically, sev-
eral sections as demarcated by Salter (1944), are clearly artificial,
existing primarily as assemblages of groups of related species, with
only the most generalised morphological characters providing cohe-
sion between these groups. A good example of this is Oxalis section
Angustatae subsection Lineares, which is grouped by Salter (1944)
into 7 major assemblages, of which the species within each assem-
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blage are considered closely related, whilst the relationships
between these assemblages are unclear, perhaps even paraphylet-
ic. Recent palynological research (Dreyer 1996) has further con-
firmed this pattern within subsection Lineares. Species contained
within each assemblage possess similar pollen types, whilst vastly
different pollen types are observed between the assemblages. Our
aim, using molecular phylogenetic techniques, is to clarify the rela-
tionships within Oxalis section Angustatae subsection Lineares.
This taxon contains 38 species (54 taxa) and represents ca. 20% of
indigenous South African species. Thus far, over 200 molecular
samples (representing more than 50% of the genus in South Africa,
and covering all currently recognised sections and subsections)
have been collected. Outgroups for the phylogenetic analysis will
include species from each recognised section, as well as two natu-
ralised American representatives of the genus. The genera
Biophytum DC.and Averrhoa L. will serve as generic outgroups. The
chloroplast trnL-trnF gene and spacer region has been selected for
the molecular study. This area has proven to be informative at
species level in a pilot case study on South African Oxalis taxa.
Preliminary laboratory protocols have resulted in successful DNA
extraction for all identified species, with the first batch of forty
species awaiting sequencing. Work undertaken in this study pres-
ents a first step towards the larger goal of achieving a well-support-
ed molecular phylogeny for the southern African members of the
genus Oxalis.
The remediation of land encroached by Pteronia incana
on Shamwari Game Reserve
JW O’Brien and EE Campbell
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
In the Eastern Cape several Fynbos species have developed into
serious encroachment problems to the detriment of the grazing
capacity of the veld. The Shamwari Game Reserve, situated in the
Alexandria and Albany districts of the Eastern Cape, has a problem
with the encroachment of arid Fynbos species, in particular Pteronia
incana. Encroachment constitutes increased plant density and
extensions of stands from scattered patches in response to deterio-
ration of the grass sward. Two fire (with or without seeding after the
burn) and two manual clearing (with a brush cutter or by hand)
methods were tested to determine the most effective and economi-
cal way to reduce the cover abundance of Pteronia incana where it
has severely encroached the vegetation. The two fire treatments
showed a significant improvement of the veld (reduced P. incana
cover and increased diversity and cover of other species) compared
to untreated controls. The species composition after treatment
showed a shift to species of higher grazing value. The manual clear-
ing treatments had lower efficacy (significant regrowth of P. incana)
with increased species diversity, but these species were of lower
grazing value than the fire treatment. Furthermore, manual clearing
is costly to implement, particularly if follow-up treatments are
required for control.
Anticonvulsant activity and phytochemical screening of
roots of Schumanniophyton magnificum
S Ogbonnia, AK Jäger and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Schumanniophyton magnificum a plant from Nigeria was
screened for antiepileptic and anticonvulsant activity. An ethanolic
extract (70%) was investigated for activity against seizures in albino
mice induced by picrotoxin, pentylenetetrazole (PTZ) and strych-
nine. The results showed that the extract administered intraperi-
toneally offered some protection against picrotoxin induced
seizures. A dose of 750mg kg-1 body weight protected 80% of the
animals when administered 30min prior to picrotoxin application. A
dose of 400mg kg-1 bodyweight administered 30min prior to strych-
nine prolonged the latency period of the induced seizures, also a
dose of 750mg kg-1 body weight given orally 30min. before PTZ pro-
longed both clonic and tonic seizure time. Phytochemical screening
indicated the presence of a glycoside with a deoxysugar.
Production modeling in South African semi-arid eco-
systems
AR Palmer, N Birch and A Ainslie
ARC–Range and Forage Institute, PO Box 101, Grahamstown 6140, South
Africa
We present an approach to assessing sustainable biomass pro-
duction and range condition in semi-arid South African ecosystems.
Using simulation modeling, response surfaces and grazing trials, we
establish guidelines for determining sustainable production of the
bushclump savanna of the Eastern Cape, and provide the frame-
work for repeating this in the succulent karoo in Namaqualand and
the arid savanna of the southern Kalahari. We prepared a long term
(>100y) data series which was used to simulate primary production.
To assess the sustainability of converting this production into
domestic beef, various simulations were run using SPUR2. The
conventional wisdom, contained in the recommended stocking rate
(8ha per LSU) provided by the National Department of Agriculture,
was sustainable over a 50y simulation. Commercial beef production
remained sustainable when the stocking rate was doubled (4ha per
LSU). When the stocking rate was 2ha per LSU, the system showed
signs of run-down after 12y and finally collapsed after 37y. Using
spatially explicit climatic response surfaces, we prepared rangeland
expectations for succulent thicket and its associated vegetation
types. These surfaces were used to prepare maps of rangeland
condition under three different land-use scenarios. Land under com-
munal tenure displayed a large change in range condition from that
predicted for conservation. Grazing trial results were integrated into
these scenarios to provide a practical perspective. Production
declines under simulated communal management scenarios (i.e.
continuous grazing by cattle with moderate to high stocking rates)
over the long term (50–100y). The initial return from continuous
grazing is more favourable than rotational grazing, giving the grazier
a false hope about system potential.
Xylem hydraulics and angiosperm success: a test using
broad-leafed species
NW Pammenter1, GF Midgley2 and WJ Bond3
1 School of Life and Environmental Sciences, University of Natal, Durban
4041, South Africa
2 Ecology and Conservation, Kirstenbosch Research Centre, National
Botanical Institute, Private Bag X7, Claremont 7735, South Africa
3 Department of Botany, University of Cape Town, Private Bag Rondebosch
7700, South Africa
Why were gymnosperms progressively ecologically marginalised
on a global scale as the modern angiosperm flora rose to domi-
nance? We develop here an ecophysiologically-based explanation,
alternate or in addition to one which classically invokes the repro-
ductive advantages of angiosperm flowers. It has been suggested
that, because they do not possess xylem vessels, gymnosperm
trees have lower hydraulic conductivities than angiosperms, and
that angiosperms consequently have higher potential growth rates.
We tested a possible hydraulic limitation to photosynthesis, and
develop its ramifications, in an ecophysiological comparison of gym-
nosperms and angiosperms of equivalent growth form (broad-leafed
trees) growing in productive habitats (the ecological arena from
which gymnosperms are now largely excluded). The gymnosperm
species we studied (Ginkgo biloba, Agathis robusta and
Podocarpus latifolius) had lower stem hydraulic conductivites,
expressed either per unit xylem area or leaf area, than the
angiosperms (Quercus robur, Quercus palustris, Ulmus procerus
and Platanus x acerifolia). These hydraulic differences led to lower
water potentials, lower tanspiration rates and lower stomatal con-
ductances in the gymnosperms. Light saturated rates of photosyn-
thesis of the gymnosperms were likewise lower than those of the
angiosperms (with the exception of the hybrid P. x acerifolia),
although this was not a direct consequence of stomatal limitation to
CO2 diffusion; the angiosperms simply had higher photosynthetic
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capacity. The data show that when comparing equivalent growth
forms occurring in productive environments, the higher hydraulic
conductivities of angiosperms translate into superior photosynthetic
capacity, which, together with allometric characters such as the ratio
of sapwood area to leaf area, may affect growth rates. The data are
wholly consistent with the hypothesis that hydraulic limitation in the
gymnosperms conferred photosynthetic and growth characteristics
that led to their progressive exclusion from productive environments
by angiosperms.
Pollinator driven divergence in the Eulophia parviflora
complex?
C Peter and SD Johnson
School of Botany and Zoology, University of Natal Pietermaritzburg, Private
Bag X01, Scottsville 3209, South Africa
Intraspecific variation in floral morphology and phenology may
reflect adaptations to local pollinator assemblages. Eulophia parvi-
flora has been described as a ‘rather variable species’ occurring in
the south-eastern and eastern parts of South Africa. A phenetic
analysis of floral and vegetative characters suggests that there are
at least two distinct taxa included in Eulophia parviflora as present-
ly delimited. These include a later flowering short-spurred taxon with
dense inflorescences occurring at moderate to high altitude and an
earlier flowering, long spurred taxon with lax inflorescences occur-
ring at lower altitudes. The short-spurred form (spur c 3.4mm) is pol-
linated by a beetle, Cyrtothyrea marginalis (Cetoniinae,
Scarabaeidae) while the long-spurred (spur c 7.1mm) form is polli-
nated by a bee, Amegilla fallax (Anthophorinae, Apidae), which has
a proboscis c 7.4mm long. Besides having distinct floral morpholo-
gies, the scent of the two forms are different. The scent of the short-
spurred from is dominated by Geraniol which is known to attract
some species of Cetoniinae to traps. Experiments using a Y-maze,
show that C. marginalis beetles are attracted to the scent of the
short purred form. The phenology of the two forms may also be
adapted to the pollinator activity. The short-spurred form begins
flowering in mid September corresponding with the emergence of C.
marginalis after the first rains. The long-spurred form flowers even
earlier, even in areas where the two forms are sympatric, possibly
deceiving newly emerged and possibly naïve Amegilla bees at a
time when few other plants are in flower.
The distribution of Scaevola plumieri along the South
African coast is limited by seasonal water balance and
temperature
C Peter1, B Ripley2 and M Robertson3
1 School of Botany and Zoology, University of Natal, Private Bag X01
Scottsville 3209, South Africa
2 Department of Botany and 3 Department of Zoology and Entomology,
Rhodes University, Grahamstown 6140, South Africa
Scaevola plumieri is an indigenous sand dune pioneer in South
Africa and is common along the east coast, less abundant on the
south coast and absent from the south-west and west coasts.
Transpiration rates (E) of S. plumieri are predictably related to
atmospheric vapour pressure deficit (VPD) and can therefore be
predicted from measurement of ambient temperature and relative
humidity. Scaling measurements of E at the leaf level to the canopy
level has been demonstrated previously. Using a geographic infor-
mation system, digital maps of regional climatic variables were used
to calculate digital maps of transpiration from mean monthly tem-
perature and mean monthly relative humidity, effectively scaling
canopy level transpiration rates to a regional level. Monthly transpi-
ration was subtracted from the monthly median rainfall to produce a
map of mean monthly water balance. Seasonal growth was corre-
lated to seasonal water balance and localities along the coast with
water surpluses in summer corresponded with the recorded distri-
bution of S. plumieri, which grows and reproduces most actively in
the summer months. This suggests that reduced water availability
during the summer growth period limits the distribution of S. plumieri
along the south west coast, where water deficits develop in summer.
Temperature is also important in limiting the distribution of S.
plumieri on the south west coast of South Africa through its effects
on the growth and phenology of the plant.
Threatened plants of Gauteng Province, South Africa
M Pfab1 and JE Victor2
1 Gauteng Directorate of Nature Conservation, PO Box 8769, Johannesburg,
2000 South Africa 
2 National Herbarium, National Botanical Institute, Private Bag X101, Pretoria
0001, South Africa
Here we provide an update the conservation status of plant taxa
in Gauteng according to the new categories and criteria adopted by
the IUCN in 1994 and updated in 2000. Extensive fieldwork and
consultation with various specialists enabled the classification 23
threatened taxa into one of the three categories of threat, Critically
Endangered (CR), Endangered (EN) or Vulnerable (VU), or a cate-
gory of lower risk. Nine of these species are new additions to the list.
Eight species are listed as Data Deficient (DD) because of taxo-
nomic uncertainty, and 12 taxa do not meet the criteria for being list-
ed as ‘threatened with extinction’ but could qualify in the future and
are therefore listed as Near Threatened (NT). An analysis of the
threats shows that habitat destruction/transformation and fragmen-
tation through urbanisation is clearly the most serious threat posed
to the survival of the threatened plants of Gauteng.
Patterns of endemism and biogeographic relationships
in the Malagasy flora
PB Phillipson
Department of Botany, Rhodes University, Grahamstown 6140, South Africa
The flora of Madagascar is characterised by high levels of diver-
sity (species richness) and high levels of species endemism, and, to
a lesser extend, generic and familial endemism. Much of the avail-
able data on the flora is, however, based on outdated taxonomic
revisions. In recent years many new collections have come out of
Madagascar, and inventory has been undertaken in many poorly
known areas. Furthermore, several taxonomic revisions of important
plant families have been completed recently. The new data permit
the re-evaluation of diversity and endemism, and a reassessment of
the relationships of the flora with Africa other parts of the world. In
this paper, I review our current understanding of the patterns of the
richness and endemism of the Malagasy flora, provide some com-
ments on the origins of the flora, and highlight priorities for future
research.
Phylogeny of Lobeliaceae in Africa and Madagascar:
preliminary results
PB Phillipson1 and EB Knox2
1 Department of Botany, Rhodes University, Grahamstown 6140, South Africa
2 Department of Biology, Rutgers University, Newark, USA
The Lobeliaceae is an important component of the flora of Africa
and Madagascar, and it is especially diverse in southern Africa.
Although members of the family are mostly small plants and often
quite inconspicuous, they are represented in Africa in a wide range
of habitats from low to high elevation and from the equator to high-
er latitudes. Existing classifications of the family have largely
depended on a rather restricted range of morphological characters
to delimit the various genera, and although some of these are quite
distinctive, such as the genera Cyphia, Dialypetalum and Monopsis,
the integrity and affinities of other genera are not clear. In particular,
the largest genus, Lobelia, contains a number of very diverse and
possibly disparate elements,. These range from the ‘giant lobelias’
of the eastern mountains, to tiny semi-aquatic species in the Cape
flora. Recent revisions of all of the genera have been completed for
at least some parts of tropical Africa, and revisionary work on the
southern African and Malagasy taxa is in progress. New evidence of
the possible phylogeny of the family world-wide is becoming avail-
able based on an analysis of restriction site variation in chloroplast
DNA. This analysis suggests that the family may have originated in
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southern Africa, and provides a model for the possible evolution of
major clades in the family. In this paper we review the morphologi-
cal and cytological data that are available and attempt to relate this
to the results from the molecular work. In some cases the molecu-
lar clades correspond closely with currently recognised taxa, in oth-
ers they suggest possible new groupings.
Identification of members of the Solanum nigrum L.
complex with protein profiles
TR Pitso and HJ Meyer
Botany Unit, School of Life Sciences, University of the North, Qwa-Qwa
Campus, Phuthaditjhaba 9866, South Africa
A study is in process to differentiate between the different species
and variants of the Solanum nigrum complex by protein electro-
pherograms. A report will be delivered on the progress with protein
profiles generated with PAGE and SDS PAGE.
The screening of pioneer species for restoration of
degraded forest and grassy fynbos (heath) following
removal of invasive woody aliens, in the Eastern Cape
South Africa
J Pote and RA Lubke 
Department of Botany, Rhodes University, Grahamstown 6140, South Africa
The indigenous vegetation on the hills around Grahamstown,
Eastern Cape, South Africa has recently been cleared of invasive
woody aliens such as Acacia spp. Pinus pinaster and Eucalyptus
spp. Restoration of forest, grasslands and grassy fynbos (heath
vegetation) is problematic because of the lack of a soil seedbank of
indigenous species, aggressive behaviour of the re-emerging alien
species, (especially seedlings of Acacia longifolia), and soil degra-
dation. Earlier studies of the indigenous vegetation have provided
benchmark information on potential species for rehabilitation.
Screening of the species through germination trials, using smoke
treatments to break dormancy, and field experiments has revealed
satisfactory species to use for an annual cover crop, which will suc-
cessfully compete with alien seedlings. Pioneer woody plants, which
characterise the early plant communities in succession towards the
climax indigenous ecosystems, have also been identified and used
in greenhouse and field trials. Pilot studies thus provide information
for a large-scale restoration programme. Conservation of the flora
and vegetation of this region is an important contribution towards
conserving the Cape Floral Kingdom and the promotion of eco-
tourism in the Eastern Cape.
REFYN — Putting Cape heath vegetation (Fynbos) back
J Pote and IC Knevel
Department of Botany, Rhodes University, Grahamstown 6140, South Africa
Cape Heath Vegetation, known as Fynbos, is a unique South
African vegetation type. The Grassy Fynbos, studied in this project,
has long been neglected by the conservation organisations in South
Africa. Of the 59 413km2 of Grassy Fynbos, only few areas are pro-
tected (16%). The study areas of the present project, Featherstone
Kloof and Dassie Krantz, are Grassy Fynbos areas heavily infested
by aliens that are currently being removed by the national Working
For water Programme. The cleared patches might be susceptible to
erosion and need to be restored. Restoration ecology generally
works at the level of the plant community, thus it is important to
know which processes are important in controlling the species com-
position and coexistence.There are four objectives of the project; (1)
to establish a baseline study to understand the process leading to
the degradation of the Grassy Fynbos of the Featherstone
Kloof/Dassie Krantz area, particularly related to disturbance (e.g.
alien invasion, seed bank depletion); (2) to identify keystone species
that could assist with the restoration of the area, the research will
involve the use of vegetation recordings, old literature and maps,
plant collecting, and comparative studies of un- and disturbed sites;
(3) to develop a management plan and implementation strategy
through a participating consultation process; (4) to launch a public
awareness programme that involves the local communities in help-
ing to restore the Grassy Fynbos area.The goal of the REFYN proj-
ect willbe to provide a management plan for the Grassy Fynbos
restoration of Featherstone Kloof/Dassie Krantz. As reports, arti-
cles, booklets and flyers the management implementations will be
available for the use of restoration practitioners and land managers,
as well as for education and recreation purposes.
Comparison of different growth media in cultivating
Lactuca sativa L. hydroponically
GP Potgieter and M Schaaf
Department of Plant Sciences: Botany, University of the Free State,
Bloemfontein 9300, South Africa
The effect of different nutrient media on the development of
hydroponically grown Lactuca sativa L. (lettuce) was investigated.
Commercially available organic (Seagro) and inorganic media
(Kompel, Dr Fisher) were compared to the published formula of
Hoagland in cultivating lettuce hydroponically. Changes in growth-
(fresh-, dry mass, leaf length, head diameter) and physiological
parameters such as respiration and photosynthetic rates, chloro-
phyll content, protein concentration and composition (SDS-PAGE
profiles) were investigated in this study. All the media resulted in
better growth and development of plants compared to the control
plants in an organic mixture. However, the best performance was
obtained with the inorganic media used. The hydroponic setup and
the results obtained are discussed.
Control of lipid mobilisation in Cucumis sativus L.
seeds. (I). Effect of the axis and testa on cotyledonary
enzyme activities and metabolite levels
GP Potgieter1 and JC Pretorius2
1 Department of Plant Sciences: Botany and 2 Department of Soil, Crop and
Climate Sciences: Agronomy, University of the Free State, Bloemfontein
9300, South Africa
Plant growth and development depends on successful mobilisa-
tion of the cotyledonary reserves during germination and seedling
establishment. Two hypotheses exist to explain the yet unidentified
control mechanism/s involved in reserve mobilisation in dicotylde-
nous plants, especially in the oil-seeds where a lot of contrasting
information exists. The first is the ‘hormonal control mechanism’
where a specific regulatory substance (hormone), possibly
cytokinins, moves from the developing embryo to the reserve tissue
where it controls the mobilisation of the stored reserves. The sec-
ond hypothesis deals with a ‘source-sink interaction’ between the
cotyledons and developing embryo where reserve mobilisation is
based on ‘feedback inhibition’ by the accumulated cotyledonary
intermediates in the absence of the developing axis. Moreover, it
was also previously proposed that germinating seed experience a
period of anaerobiosis since the testa restricts the diffusion of oxy-
gen to the seed. This all was investigated by comparing changes in
the activities of key enzymes and metabolite levels involved in the
oxidation of reserve lipids between intact cotyledons and detached
cotyledons, with or without their testae. It was demonstrated that
reserve mobilisation in cucumber seeds is neither controlled by a
‘hormonal mechanism’ nor by a ‘sink-source interaction’, but rather
by the availability of oxygen, which is influenced by the presence of
the testa.
Control of lipid mobilisation in Cucumis sativus L.
seeds. (II). Effect of the axis and testa on cotyledonary
protein metabolism
GP Potgieter1 and JC Pretorius2
1 Department of Plant Sciences: Botany and 2 Department of Soil, Crop and
Climate Sciences: Agronomy, University of the Free State, Bloemfontein
9300, South Africa
The role of both axis and testa on protein metabolism was inves-
tigated to determine its role on the mobilisation of reserve lipids in
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cucumber cotyledons. Removal of the axis markedly prevented an
increase in protein concentration, the change in protein composition
between the germination and seedling growth phases and organel-
lar protein synthesis. In contrast, simultaneous removal of the testa
and the axis partially to fully alleviate the inhibitory effect axis
removal had on the above mentioned phenomena in detached
cotyledons. It was clearly demonstrated that the availability of oxy-
gen, due to the presence and absence of the testa, greatly affected
the protein metabolism in cucumber cotyledons. Oxygen apparent-
ly plays a major controlling role in the mobilisation of reserve lipids
in these seeds.
The role of cystatins in plants in response to abiotic
stress
A Prins and KJ Kunert
Forestry and Agricultural Biotechnology Institute, Department of Botany,
University of Pretoria, Pretoria 0002, South Africa
Plants respond to abiotic stress in a variety of ways. During cold
stress all biochemical reactions within a plant are affected, proteins
are degraded, and the plant grows much less vigorously, and may
even die. One of the most important functions within a plant, photo-
synthesis, is adversely affected to a great extent. It is of interest to
investigate possible ways of protecting photosynthesis under cold
stress in order to generate plants that would perform better under
extreme climates. One of the most important photosynthesis
enzymes in a plant is ribulose-1,5-bisphosphate carboxylase/oxy-
genase (RuBisCo), which plays a key role in carbon fixation.
Degradation of this enzyme leads to decreased carbon fixation and
poor photosynthetic performance by the plant. We are investigating
whether RuBisCo degradation is prevented in genetically enhanced
tobacco plants expressing an exogenous cysteine proteinase
inhibitor from rice in the cytosol. Activity gel electrophoresis as well
as immunoblotting are employed as techniques to detect degrada-
tion of RuBisCo holoprotein and subunits under cold stress in non-
enhanced and genetically enhanced plants.
Antimalarial compounds from Croton steenkampianus
EA Prozesky1, AA Hussein1, AI Louw2 and JJM Meyer1
1 Department of Botany, University of Pretoria, Pretoria 0002, South Africa
2 Department of Biochemistry, University of Pretoria, Pretoria 0002, South Africa
Malaria is a major disease in Sub-Saharan Africa and a primary
cause of poverty. Every day 5 000 children die from malaria, with a
billion clinical cases reported worldwide every year. This number is
on the rise due to insecticide resistance, antimalarial drug resist-
ance, and environmental changes. New drugs are urgently needed
to reduce malaria related deaths and the economic and social impli-
cations associated with the disease. Plants have been a major
source of antimalarial drugs and good extract activity found with
selected South African plants lead to the bioassay-guided isolation
and identification of antimalarial compounds from Croton
steenkampianus. The antimalarial activity of these compounds will
be discussed.
New compounds with enhanced erectile function isolat-
ed from Securidaca longependunculata
C Rakuambo, AA Hussein and JJM Meyer
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
In this study four compounds was isolated and identified from the
root bark of Securidaca longependunculata. Two of these com-
pounds are new and one of them is the first example of its kind iso-
lated from natural sources. The compounds 2-hydroxy-1,7-
dimethoxyxanthone and 1,4-dihydroxy-7-methoxyxanthone were
previously isolated from S. longependunculata and Visamia
guaramirangae respectively. The structure elucidations were
achieved by a combination of 1H, 13C, UV, HMQC and HMBC-NMR
spectroscopic techniques. One of the compounds showed the
same activity on Rabbit corpus cavernosum smooth muscle as
Viagra.
Possible involvement of auxin transport during initia-
tion of embryonal-suspensor masses (ESM) in mature
embryos of Norway spruce (Picea abies)
AV Ramarosandratana and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Embryonal-suspensor masses (ESM) can be initiated from
mature zygotic and somatic embryos of Norway spruce on a medi-
um containing auxin and cytokinin. The initiation rate could reach
10–30% and 50–100% respectively after two months of culture.The
initiation site is clearly defined as the shoot apex and hypocotyl of
the embryo culturing isolated zones. The root cap never initiates
ESM. Furthermore, the initiation rate obtained from hypocotyl parts
depends on their position on the medium. Hypocotyls from somatic
embryos displayed higher initiation rates in an upright than an
inverted position. No significant difference was observed with zygot-
ic explants.The hypothesis of possible involvement of auxin polar
transport in ESM initiation was tested by evaluating the effects of
synthetic and natural auxin transport inhibitors (TIBA, NPA and
flavonoids).
The evolution of photosynthetic genes in holoparasitic
genera Harveya Hook. and Hyobanche L.
(Orobanchaceae)
CP Randle and AD Wolfe
Department of Evolution, Ecology, and Organismal Biology The Ohio State
University, Columbus OH 43210, USA
 Awarded Local Organising Committee Book Prize for best
Systematics student oral presentation
Harveya Hook. (Orobanchaceae) is a genus of holoparasitic
plants comprised of 25–40 species inhabiting southern Africa. To
date, Harveya has not been examined systematically as a whole,
and little biological information has been published. Genes encod-
ing photosynthetic proteins are expected to experience increased
rates of mutation in holoparasites due to the relaxation of function-
al constraints on these genes. Indeed, of the 114 genes present in
the chloroplast genome of Nicotiana, only 42 are present in the
holoparasite Epifagus. Hyobanche L., the sister genus of Harveya,
has undergone rbcL pseudogene formation by the evolution of
indels resulting in codon frameshift as well as point mutations
resulting in stop codons. Interestingly, rbcL in Harveya seems to
code for a functional protein. RT-PCR results indicate that loss of
rbcL function in Harveya has occurred at the transcriptional level.
In this study, we examine the evolution of the 5’ and 3’ untranslat-
ed regions (UTRs) flanking rbcL, to determine if these regions are
sufficiently divergent from known functioning sequences to prevent
transcription of the gene. Important promoter sites were detected in
the 5’UTR of Harveya. These sites are unchanged from those in
photosynthetic relatives. Secondary structural motifs in the 3’UTR
may be important for transcript stability and termination of tran-
scription. Mutations and deletions in the 3’UTR of Harveya may
lead to radical changes in secondary structure, bringing about tran-
scriptional failure of this gene.
Molecular systematics of Iridaceae: evidence from four
plastid DNA regions
G Reeves1,3, MW Chase1, P Goldblatt2, P Rudall1 and MF Fay1
1 Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, TW9 3DS,
United Kingdom
2 Missouri Botanical Garden, PO Box 299, St. Louis, Missouri 63166, USA
3 Compton Herbarium, National Botanical Institute, Kirstenbosch, Private Bag
X7, Claremont 7735, South Africa
Iridaceae are one of the largest families of Lilianae and probably
also among the best studied of monocotyledons. To further evaluate
generic, tribal and subfamilial relationships we have produced four
plastid DNA data sets for 57 genera of Iridaceae plus outgroups:
rps4, rbcL (both protein-coding genes), the trnL intron, and the trnL-
F inter-gene spacer. All four matrices produce similar, although not
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identical trees, and we thus analysed them in a combined analysis,
which produced a highly resolved and well supported topology, in
spite of the fact that the partition homogeneity test indicated strong
incongruence. In each of the individual trees, some genera or
groups of genera are misplaced relative to morphological cladistic
studies, but the combined analysis produced a pattern much more
similar to these previous ideas of relationships. In the combined
tree, all subfamilies were resolved as monophyletic, except
Nivenioideae that formed a grade in which Ixioideae were embed-
ded. Achlorophyllous Geosiris (sometimes referred to
Geosiridaceae or Burmanniaceae) fell within the nivenioid grade.
Most of the tribes were monophyletic, and Isophysis (Tasmanian)
was sister to the rest of the family; Diplarrhena (Australian) fell in a
well-supported position as sister to Irideae/Sisyrinchieae/
Tigridieae/Mariceae (i.e. Iridoideae); Bobartia of Sisyrinchieae is
supported as a member of Irideae. The paraphyly of Nivenioideae is
suspicious due to its extremely high levels of sequence divergence,
and when they were constrained to be monophyletic the resulting
trees were only slightly less parsimonious (<1.0%). However, this
subfamily also lacks clear morphological synapomorphies and is
highly heterogeneous, so it is difficult to develop a strong case on
non-molecular grounds for their monophyly.
Pharmacology of Hermannia depressa
KA Reid, AK Jäger and J van Staden
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Hermannia depressa N.E.Br. is a prostrate herb, which is sparse-
ly hairy and slightly glandular. It occurs in grassland, marshes from
the Cape trough to Zimbabwe. It is used by the Zulu people as an
emetic. The leaf sap is used to treat stomach ache, having a pura-
tive and diapharetic effect. Decoctions are taken to treat coughs and
diarrhoea.Upon screening ethyl acetate and chloroform extracts of
Hermannia depressa were found to contain high anti-bacterial and
anti-inflammatory activity. A noticeable occurrence was the dis-
charge of a thick slime in the leaf and stem aqueous extracts.
Members from the same family, the Sterculiaceae, which yielded the
same product were the leaf and twig extracts of Dombeya berges-
siae and the leaf extracts of Dombeya cymosa and Sterculia murex.
The presence of the ‘slime’ is unexpected as the plant material is not
of a fleshy nature. The question resulting is why the slime? For
extraction of the aqueous slime, dried leaf material was first extract-
ed in a large Soxhlet apparatus with ethyl acetate. The ethyl acetate
was allowed to evaporate off the leaf material and the leaf material
was soak in water overnight. Separation of the slimey aqueous
extract from the plant material was only possible by centrifugation.
The aqueous extract was screened pharmacologically for anti-bac-
terial and anti-inflammatory activity. There was only slight anti-bac-
terial activity exhibited and the anti-inflammatory activity was low
and insignificant. The aqueous extract was also screened for anti-
oxidants. Thin Layer Chromatography fingerprinting of the aqueous
extracts of all the species producing the slime were eluted in a sol-
vent solution of chloroform, methanol and water (60:35:8) to deter-
mine similar compounds between the different species producing
the slime.
Morphology and systematic value of tapetal orbicules in
southern African Boraginaceae
E Retief1, CF van der Merwe2 and AE van Wyk3
1 National Herbarium, National Botanical Institute, Private Bag X101, Pretoria
0001, South Africa
2 Laboratory for Microscopy and Microanalysis, University of Pretoria, Pretoria
0002, South Africa
3 HGWJ Schweickerdt Herbarium, Department of Botany, University of
Pretoria, Pretoria 0002, South Africa
The family Boraginaceae comprises about 135 genera, with
members occurring throughout the temperate and tropical regions
of the world. To date tapetal orbicules, sporopollenin particles lining
the inner tangential walls of secretory tapeta, have been overlooked
in most palynological studies of the family. These structures are
present in all 20 boraginaceous genera represented in the Flora of
southern Africa (FSA) region. The orbicules are variable in mor-
phology and size, like the pollen of the family displaying a wide
range of different types. Orbicules in genera of southern African
Boraginaceae are spinulose (Trichodesma), doughnut-shaped
(Wellstedia, Codon), collared-based (Myosotis), spherical
(Amsinckia) or irregular (Cordia). In this study orbicules were found
to be of taxonomic significance at generic and higher levels.
Doughnut-shaped orbicules occur in both Wellstedia (sometimes
placed in a family of its own) and Codon (formerly placed in the fam-
ily Hydrophyllaceae), thus indicating a close relationship between
these two genera. A distinction is sometimes made between ‘Ubisch
bodies’ (hollow and with a surface structure comparable to the
respective pollen exine) and orbicules (massive spherical structures
that can deform). Although tapetal orbicules were discovered more
than a century ago, these structures remain enigmatic since their
function is still obscure.
Comparing models for predicting potential distributions
of species: a case study using correlative and mecha-
nistic predictive modelling techniques
MP Robertson1, CI Peter2, MH Villet1 and BS Ripley3
1 Department of Zoology and Entomology and 3 Botany Department, Rhodes
University, Grahamstown 6140, South Africa
2 School of Botany and Zoology, University of Natal, Pietermaritzburg 3209,
South Africa 
Models used to predict species potential distributions have been
described as either correlative or mechanistic. We attempted to
determine whether correlative models could perform as well as
mechanistic models for predicting species potential distributions,
using a case study. We compared potential distribution predictions
made for a coastal dune plant (Scaevola plumieri) along the coast
of South Africa, using a mechanistic approach based on water bal-
ance, and two correlative models (a profile and a group discrimina-
tion technique). The profile technique was based on Principal
Components Analysis (PCA) and the group-discrimination tech-
nique was based on multiple logistic regression (LR). Kappa statis-
tics were used to assess model performance and the level of agree-
ment between the mechanistic model and the two correlative mod-
els objectively. Kappa statistics calculated using a set of testing
localities for the Summer Water Balance (SWB) model (0.852), the
LR model (0.965) and the PCA model (0.721) indicated good model
performance. Kappa statistics calculated using predicted presence
and absence values from the SWB model indicated good agree-
ment between the SWB model and the PCA model (0.679) and very
good agreement between the SWB model and the LR (0.770)
model. The results suggest that correlative models can perform as
well as or better than simple mechanistic models. The predictions
generated from different modelling approaches are likely to gener-
ate different insights into the potential distribution and biology of the
target organism and may be appropriate in different situations. The
choice of model is likely to be influenced by the aims of the study;
the biology of the target organism; the level of knowledge the target
organism’s biology; and data quality.
Possible origin and development of sodic patches at the
riparian-upland boundary of northern Kruger National
Park
K Rogers and L Khomo
School of Animal, Plant and Environmental Sciences, Witwatersrand
University, PO Wits 2050, South Africa
Sodic patches are salt affected sites often seen in granitic land-
scapes of semi-arid southern Africa. Traditional management proto-
cols view sodic sites as derelict lands which require rehabilitation. In
northern Kruger National Park, they occur at the boundary between
riparian and upland systems. This landscape position has important
implications for ecosystems function and park management. This is
because this position can be viewed as a control point for important
interactions between riparian and upland systems. Sodic patches in
northern Kruger National Park have increased in size, have
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encroached into the riparian zone and have a distinct vegetation
composition. Through aerial photography and ground surveys, this
study has shown that sodic patches are dynamic in time, may be
important for biodiversity conservation and hence pose a challenge
for park management.
A SEM Survey of the Cypsela of Arctotis (Asteraceae)
J Samuel1,2, NP Barker1 and TV Jacobs2
1 Department of Botany, Rhodes University, Grahamstown 6140, South Africa
2 Department of Botany, University of Transkei, Umtata, South Africa
The genus Arctotis L. is predominantly southern African. Nearly
50 species are reported from Namqualand and the Cape peninsula
alone. The last revision was by Lewin in 1922, who took Venidium
Less. into synonymy, substantially expanding Arctotis. Lewin divid-
ed the Arctotis into 15 sections on the basis of morphological simi-
larities. Despite this treatment, the genera previously viewed as
separate (Arctotis and Venidium) have several important differ-
ences, notably in the fruits. The fruit of both genera have been
referred to as a cypsela (derived from an inferior unilocular ovary)
and achene (small, dry, indehiscent fruit). This poster presents a
survey of the achenes of representatives of Lewin's sections, and
highlights the similarities and differences in the fruit of what were
previously two genera.
Dating Phylogenies
V Savolainen and J Davies
Royal Botanic Gardens Kew, London, United Kingdom
Branch lengths in molecular phylogenetic trees can be used to cal-
culate relative ages, and absolute dates can be inferred using cali-
bration points. Several methods have been developed to perform
these calculations and they will be reviewed. In particular, methods
that can accommodate rate heterogeneity among lineages will be
explained, they include the ‘nonparametric rate smoothing’ and the
‘penalised likelihood’ methods of Michael Sanderson. Several exam-
ples, taken both from the literature and from our own research will be
presented, these include the origin of major animal and plant groups
as well as endemic South African plant families, the characterisation
of ‘molecular living fossils’ and sympatric speciation on oceanic
islands. Explanations for the discrepancies found regularly between
molecules and fossils in estimating ages will be discussed.
Towards a phylogeny of Indigofera (Leguminosae -
Papilionoideae): identification of major clades and their
composition
BD Schrire1, NP Barker2, M Lavin3, H Cortes-Burns4, I von
Senger5 and J-H Kim6
1 The Herbarium, Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3AB,
United Kingdom
2 Department of Botany, Rhodes University, Grahamstown 6140, South Africa 
3 Department of Biology, Montana State University, Bozeman, Montana
59717, USA
4 The Herbarium, Royal Botanic Garden, 20A Inverleith Row, Edinburgh EH3
5LR, United Kingdom 
5 Department of Botany, Rhodes University, Grahamstown 6140, South Africa 
6 Department of Biology, Taejon University, Taejon 300–716, Korea 
Using data from two chloroplast genes (trnL-F and matK) and one
nuclear gene (ITS) along with morphological characters, Barker et
al. (2000) elucidated the relationships of the seven genera in the
tribe Indigofereae. The Madagascan genus Phylloxylon is basal in
the tribe, but the position of the other Madagascan genus
(Vaughania), as sister to a second island endemic from Réunion
(Indigofera ammoxylum = Bremontiera ammoxylum) and embedded
within the larger Indigofera clade, is unexpected but not conclusive-
ly supported. Only African representatives of the pantropical
Indigofera were included in this study so relationships (and thus
classification) of these and other island endemics cannot be con-
vincingly argued. Data from the initial multi-gene study suggested
that ITS would be suitable for resolving infrageneric relationships,
and so Indigofera (including Vaughania) has been the subject of
intensive and ongoing phylogenetic investigations using ITS
sequence data. Indigofera is large, pantropical genus of c. 700
species, divided into c. 48 sections and infrageneric groups, based
on a morphological phylogeny (Schrire 1995). The focus to date has
been to elucidate the relationships of the sections and subsections
as proposed by Schrire (1995). Present results indicate 4 major
clades emerging within Indigofera: A Cape clade comprised almost
entirely of species limited to the Cape region of southern Africa; a
Pantropical clade (with one radiation into tropical N and C America);
a Boreotropical clade, so named as it broadly reflects a vicariant pat-
tern of relationships between seasonally dry vegetation in N and C
America, the Horn of Africa, the rest of Africa, India and Madagascar
(Lavin et al. 2000), and a Palaeotropical clade of tropical African and
Asian species. This paper will focus on the composition of the 4
clades in Indigofera, their relationships and biogeography.
Seedling establishment in Succulent Thicket
A Sigwela, G Kerley and RM Cowling
Terrestrial Ecology Research Unit, Department of Zoology, University of Port
Elizabeth, Box 1600, Port Elizabeth 6000, South Africa
Restoration of large areas of transformed Eastern Cape
Succulent Thicket depends on plants’ recruitment through sexual
reproduction. Dispersal to sites suitable for regeneration is impor-
tant. Many of these species are dependent on zoochory for disper-
sal, but there is little information in the distribution or abundance of
seedlings, and the characteristics where seedlings establish. We
hypothesised that seedlings would establish successfully in specific
micro-climatic conditions, and would be associated with ‘nurse’
plants. Seedling size, diversity and abundance in the Eastern Cape
Succulent Thicket was measured at fence-line contrasts which
reflect historic goat-induced vegetation transformation. Micro-envi-
ronments were also measured. Seedling establishment was related
to light intensity of the micro-sites and was positively related to spe-
cific nurse plants. These conditions are rare in transformed areas,
despite the presence of the ‘nursing’ species in the transformed
areas. It is therefore concluded that changes in micro-climatic con-
ditions of the bush clumps have negative impacts on seedling
recruitment in this vegetation. In transformed areas, remnant bush
clumps are the only potential foci for regeneration of the vegetation.
A comparative study of benthic diatom community
structure in South African and English Estuaries
GC Snow1, JB Adams1 and GJC Underwood2
1 Botany Department, University of Port Elizabeth, South Africa
2 Department of Biological Sciences, John Tabor Laboratories, University of
Essex, United Kingdom
Epipelic diatoms (dominant autotroph in fine estuarine sediment)
have been successfully used as bioindicators in UK rivers (Kelly and
Whitton 1995). Their silicon frustules allow for more accurate iden-
tification than most other microalgal groups and many species are
cosmopolitan in distribution. Pennate epipelic diatoms with a raphe
system produce an extracellular polymeric substance (EPS), a col-
loidal carbohydrate that aids in locomotion. This carbohydrate can
contribute to greater sediment stability if produced in large quanti-
ties. The aims of this study were to relate epipelic diatoms to envi-
ronmental variables (water column and pore water nutrients in par-
ticular) and investigate the relationship between chlorophyll a and
carbohydrate concentration. Twelve sites were sampled in 3 south-
east England estuaries in June 2000 (dry and hot summer) and 6 in
November 2000 (cold and wet winter). Total oxidised nitrogen
(TOxN: nitrate + nitrite) ranged from 6.9 to 649.2μM and 0 to
308.0μM in the water column and pore water respectively.
Phosphate was highest in the water column (0.2–531.7μM), where-
as ammonia (0 – 827.4μM) and silicate (3.8–954.4μM) were highest
in the pore water. Chlorophyll a was significantly correlated to total
benthic carbohydrate (Pearson’s coefficient = 0.72, p<0.05) and
EPS (Pearson’s coefficient = 0.54, p<0.05). Multivariate CCA plots
indicate that pore water TOxN and water column phosphate had the
greatest influence on both the rarely and commonly occurring
diatoms during the study. The diatom community was dominated by
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Navicula phyllepta and N. gregaria throughout the period of the
study. The results from the England study were then compared to
preliminary data of a study in the Swartkops Estuary, near Port
Elizabeth.
The leaf structure of the Eastern Cape, C4 Cyperaceae
BJ Sonnenberg and CEJ Botha
Botany Department, Rhodes University, Grahamstown 6140, South Africa
The anatomy of the leaves of South African Eastern Cape
Province Cyperaceae was investigated at the light microscope level.
Species were collected from the field, processed for light
microscopy and examined for C4 characters. The C4 syndrome is
present within Abilgaardieae tribe, within the Cypereae (in part) and
in the Rhynchosporeae (in part). In all eight genera demonstrate the
C4 syndrome. These genera are: Abilgaardia (1 species, A. ovata
[Burm.f.] Král.), Bulbostylis (4 species), Cyperus (in part, 13
species), Fimbristylis (3 species), Kyllinga (5 Species), Mariscus (10
species), Pycreus (in part, 5 species) and Rhynchospora (1 species,
R. barrosiana Guagialone). In all a 41 C4 occur within the Eastern
Cape Province. Fimbristyloid anatomy is present in Abilgaardia,
Bulbostylis and Fimbristylis genera, and Chlorocyperoid anatomy is
present within Cyperus, Kyllinga, Mariscus, Pycreus and
Rhynchospora. A new anatomical type related to the Fimbristyloid
group (termed the Bulbostyloid group) was found within the genus
Bulbostylis (B. schoenoides (Kunth) C.B.Clarke). This paper will
highlight similarities between the C4 species in the different genera,
as well as some of their unique anatomical characteristics.
Isolation of biologically active phytochemicals from
Scilla natalensis
SG Sparg, J van Staden and AK Jäger
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
At least three different saponins were identified in the bulbs of
Scilla natalensis. These were investigated for biological activity and
their isolation attempted using different chromatographic tech-
niques. Proscillaridin type bufadienolides were also identified.
Proscillaridin A was identified and isolated using HPLC. The pres-
ence of these cardiac glycosides explains the toxicity of the species.
Storage of frequently used South African medicinal plants
GI Stafford, J van Staden and AK Jäger
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
The development of traditional medicinal plants as crops for
small-scale farming and general development of traditional medi-
cine calls for investigation into the post-harvest physiology of these
plants. Plant material from eight popular medicinal plants were
stored for three and twelve months respectively and changes in
chemical composition and biological activity then determined using
TLC-fingerprinting and in-vitro bioassays. The COX-1 anti-inflam-
matory bioassay, MIC-micro-titer-plate antibacterial bioassay and
the bio-autographic bioassay were used to determine changes in
biological activity. Changes in chemical composition and biological
activity were mainly observed after one year of storage. Accelerated
ageing studies (storage at high temperature and high humidity)
were subsequently conducted on four plants to provide further
insight into the changes that occurred during storage.
Forensic aspects of poisoning by Nicotiana glauca
PA Steenkamp1, B-E van Wyk2 and FR van Heerden3
1 Forensic Chemistry Laboratory, Department of Health, PO Box 1080,
Johannesburg 2000, South Africa
2 Department of Botany, Rand Afrikaans University, PO Box 524, Auckland
Park, Johannesburg 2006, South Africa 
3 Department of Chemistry and Biochemistry, Rand Afrikaans University, PO
Box 524, Auckland Park, Johannesburg 2006, South Africa
Poisoning of humans by plants is not uncommon in South Africa.
In the past, the Forensic Chemistry Laboratory (Johannesburg) of
the Department of Health has occasionally been confronted with
suspected ‘food poisoning’ incidents, often being linked to the inges-
tion of poisonous plant material. However, in the forensic laboratory
the post-mortem identification of toxins of plant origin often presents
problems. For many South African plants analytical methods for the
detection of the toxins do not exist. Furthermore, in court two inde-
pendent analytical methods for the positive identification of a toxin
are often required. Many analytical methods for toxins are based on
gas chromatography-mass spectrometry (GC-MS). As an alterna-
tive to gc-ms, we are developing high performance liquid chro-
matography-mass spectrometry (LC-MS) methods for the identifica-
tion of toxic plants. Nicotiana glauca R.A. Grah. (Family
Solanaceae), also called wild tobacco or tree tobacco, is indigenous
to Argentina but has been known as a weed in southern Africa since
the nineteenth century. Accidental ingestion of N. glauca does occur
and usually results in death of the unsuspected user if sufficient
plant material is ingested. In southern Africa a traditional meal is
prepared consisting of porridge and marog (Amaranthus hybridus,
Amaranthaceae), but juvenile N. glauca plants are sometimes acci-
dentally collected with the marog (or as marog), resulting in poison-
ing. An actual case study will be presented here where an elderly
lady and young man died after a supper of porridge and marog. The
possible cause of death was ascribed to food poisoning and sam-
ples, including viscera, were submitted to our laboratory for chemi-
cal analysis. The toxic principle of N. glauca, anabasine (1) (also
called neonicotine), is a small pyridine alkaloid. In this presentation,
we will describe the development of LC-MS methods for the detec-
tion of anabasine in plants and in forensic samples.
The taxonomic significance of ovule and seed structure
in Catha (Celastraceae)
Y Steenkamp1, AE van Wyk1, RH Archer2, and M Jordaan2
1 Department of Botany, University of Pretoria, Pretoria 0002, South Africa 
2 National Botanical Institute, Private Bag X101, Pretoria 0001, South Africa
The genus Catha (Celastraceae) has previously been subdivided
into two different genera (namely Catha s.str. and Lydenburgia) on
the basis of seed morphology — with Catha having winged seed
and Lydenburgia having wingless seed. Subsequently, some
authors preferred to recognise only a single inclusive genus Catha,
and to regard the winged/wingless state of the seed as being taxo-
nomically unimportant in the group at generic level. Evidence from
recent studies in other fields of taxonomic inquiry (including bark,
wood and leaf anatomy) supports the division of Catha s.l. into two
separate genera.  An in-depth study of the ovule and seed structure
of the members of Catha s.l. was therefore conducted to assess the
taxonomic significance of these structures anew. Particular empha-
sis was placed on the ontogeny of the various seed coat layers to
ensure the comparison of homologous structures. Subtle differ-
ences in cell size, shape and content (of the various epidermal lay-
ers) as well as the number of cell layers of the mesophyll layers sup-
port the recognition of two genera, namely Catha s.str., for C. edulis;
and Lydenburgia, for L. cassinoides and L. abbottii ined.
Salinity and temperature tolerance in the intertidal
rhodophyte Gelidium pristoides (Turner) Kuetzing
P-P Steyn and DR du Preez
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
Gelidium pristoides is a red macroalga common in the mid and
lower intertidal zone of rocky shores in South Africa. In this habitat G.
pristoides seems to thrive in this harsh habitat that is periodically
exposed and immersed. The seaweed is valued for the high quality
of the agar contained in its cell walls and large amounts are harvest-
ed from the rocky shores annually for the extraction of this phycocol-
loid. A study of the ecophysiology of the seaweed will aid in finding
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the optimum growth conditions in order to facilitate the commercial
cultivation of this resource in the future. Included in the investigation
of the ecophysiology of G. pristoides were experiments to determine
how the alga copes with being periodically exposed and immersed.
The effects of changes in seawater salinity and temperature on pho-
tosynthetic rate and fluorescence kinetics were determined.
The Garden of Wales — A new Botanic Garden for the
third millennium
CH Stirton  Plenary Lecture
National Botanic Garden of Wales, Middleton Hall, Llanarthne,
Carmarthenshire, SA32 8HW, Wales, United Kingdom
The National Botanic Garden of Wales is the first national botan-
ic garden to be built with a clear vision derived from the principles of
sustainability laid down at the Rio Earth Summit. Although the
Garden is embracing sustainability as its overall theme that is not
our focus — merely how we go about our business. Sustainability at
the Garden of Wales is based on a holistic approach within a social,
political, economic, cultural, spiritual and environmental context.
The Garden offers a wide range of approaches to help people make
new choices about their futures. It will be a flagship for ‘preferred
futures’. The talk will describe how the Garden of Wales is helping
regenerate the region economically by adopting a preferred futures
approach which involves envisioning a desired future then working
back from there (‘backcasting’) in partnership with others to change
the present in order to achieve that future. Examples covered
include: Biotechnium (the world’s first Biosciences business incuba-
tor within a botanic garden); new partnership-based tourism prod-
ucts for Wales; local and regional product development and sourc-
ing for retail outlets in the Garden; and the creation of traditional
healing and lifelong learning centres in the Garden. Reference will
be also be made to: how the garden recycles water, deals with its
effluent in a ‘Living Machine’, generates its heat and power in a
Biomass Boiler, runs its farms organically, uses slate waste as
mulch, is creating genetic and global warming gardens, planning its
demonstration organic and heritage vegetable gardens and bio-
mass plantations. A broad outline will also be given of the scientific
role of the Garden and the role it will play in conserving the flora of
Wales and West Atlantic Europe.
Urban carbon sequestration in the City of Tswane,
South Africa
H Stoffberg and G van Rooyen
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
Article 3.4 of the Kyoto Protocol presents pertinent possibilities for
carbon sequestration. By applying principles described in the
International Panel for Climate Change publication, ‘Landuse, Land-
use Change and Forestry’ (LULUCF), carbon sequestration in South
Africa’s previously disadvantaged urban communities, may become
more significant. These areas have sparse, often even no vegeta-
tion. However, when comparing its open spaces with those of more
affluent suburbs, distinct opportunities for afforestation and therefor
carbon sequestration, become evident. The amount of carbon that
can be sequestrated by planting street trees in previously disad-
vantaged communities, within peri-urban and urban areas of the
City of Tswane is hence investigated. The quantification of seques-
trable carbon, through the planting of Burkea africana (a hypotheti-
cal application) as ‘street tree’ in Tswane ‘Townships’, is executed
through the application of allometric, productivity and biomass cal-
culations. However scabrous certain assumptions may have been,
calculated quantities of potentially sequestrable carbon, have been
of a highly significant order of magnitude.
The development of microsatellite markers for popula-
tion studies of Clivia miniata (Amaryllidaceae)
DZH Swanevelder1,2, M van der Merwe1,2, AE van Wyk1 and A-M
Botha2,3
1 Department of Botany, University of Pretoria, Pretoria 0002, South Africa 
2 Forestry and Agricultural Biotechnology Institute, University of Pretoria,
Pretoria 0002, South Africa
3 Department of Genetics, University of Pretoria, Pretoria 0002, South Africa
Members of the genus Clivia (Amaryllidaceae), especially C.
miniata, are attracting considerable interest in the horticultural
industry. Some species are also widely used in traditional medi-
cines. Plant collecting and habitat destruction is placing increasing
pressure on natural Clivia populations. The effects of these activities
on the genetic dynamics of the group are not known, as little infor-
mation is available on the genetic diversity of natural populations.
To ensure effective long-term conservation strategies and optimal
utilisation of Clivia natural resources, information on the genetic
diversity of the populations is critical. Microsatellite markers were
selected to investigate the genetic diversity of Clivia populations.
The aim of this study is to develop microsatellite markers suitable
for population studies of C. miniata. An inter-simple sequence
repeat (ISSR) enrichment technique was used during the isolation
of microsatellites. This polymerase chain reaction-based (PCR-
based) method allows direct amplification of microsatellite-rich
sequences by using 5’-anchored simple repetitive sequences. C.
miniata genomic DNA was used as template in the ISSR-PCR
amplification and the products were cloned and sequenced. The
microsatellite-rich sequences generated were used in the develop-
ment of primer sets to detect microsatellite regions in the genome.
We report on the first microsatellite primer sets developed for a
member of the genus Clivia.
Heavy grazing in Hluhluwe-Umfolozi game reserve, and
the quest for South Africa’s grazing lawns
T Swemmer
Botany Department, University of Cape Town, South Africa
The Hluhluwe-Umfolozi Game Reserve (HUP), Kwazulu-Natal,
supports a density of grazing mammals unusually high for a south-
ern African savanna ecosystem. Field observations and preliminary
vegetation surveys indicate that during the growing season, these
grazers concentrate in areas where short, laterally-spreading grass
species dominate the herbaceous community. It therefore appears
that heavy grazing leads to the formation and maintenance of fre-
quently grazed, yet highly productive ‘grazing lawns’ — a situation
similar to that described by McNaughton and colleagues for the
Serengeti ecosystem in east Africa. Such grazing lawns are appar-
ently rare in southern Africa and almost never considered in the
rangelands literature. Instead, heavy grazing is generally regarded
to result in dominance by unproductive, unpalatable grass species
(the Increaser II species of the classic rangelands model). Why are
‘grazing lawns’ not common in South Africa? Based on research on
the Serengeti, as well as other heavily grazed systems in the USA
and South Africa, it was hypothesised that limited soil nitrogen
availability (in terms of amount and\or form on inorganic nitrogen)
constraints the establishment of grazing lawns in local savannas
and grasslands. However, NH4NO3 fertilisation of three of the most
abundant grazing lawn grasses in HUP resulted in little or no growth
response over a growing season. In addition, when grown in sand
culture under controlled conditions, these species showed no sig-
nificant differences in RGR when supplied with different forms of
nitrogen (nitrate versus ammonium). Provisional results of a current
solution-culture experiment indicate that at least one of the species
involved can grown at very nitrogen low concentrations (5μM), even
when regularly clipped. Nitrogen limitations are therefore unlikley on
grazing lawns in HUP, and other factors, such as different nutrient
limitations or dispersal limitations need to be considered.
The effect of decomposing barley (Hordeum vulgare)
straw on nuisance chlorophytes in solar saltworks
G Taylor, DR du Preez and EE Campbell
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
Ulva lactuca L. and Enteromorpha intestinalis (L.) Link are
macroalgal species that cause serious problems in polluted estuar-
ine and coastal environments. They choke water channels, under-
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go dystrophic episodes with extremely unpleasant side effects and
alter the species composition of the affected area. A survey of liter-
ature indicated that barley straw has been successfully used to
treat algal blooms in fresh water. This study investigated the feasi-
bility of using barley straw to treat macroalgal blooms in saltwater
environments. Application of straw is successful as an anti-algal
medium in slow-moving, shallow water and aerobic decomposition
of the straw is essential. Artificially and naturally decomposed straw
was tested on the two nuisance chlorophytes. In vitro tests showed
that the barley straw was successful as an anti-algal medium in all
applications. Barley-straw application shows promise as a cheap,
long-term alternative to chemical algaecides in hypertrophic salt-
water environments.
Assessment of South African medicinal plant extracts
for mutagenic and genotoxic activity
JLS Taylor1,2,3, EE Elgorashi1,2,3, L Regniers1, L Verschaeve1, A
Maes1, L van Puyvelde2, N De Kimpe2, J van Staden3 and A
Fossey4
1 Vlaamse Instelling voor Technologisch Onderzoek, Environmental
Toxicology, Boeretang 200, B–2400 Mol, Belgium
2 Department of Organic Chemistry, Faculty of Agricultural and Applied
Biological Sciences, Ghent University, B–9000 Ghent, Belgium 
3 Research Centre for Plant Growth and Development, University of Natal
Pietermaritzburg, Private Bag X01, Scottsville 3209, South Africa
4 School of Molecular and Cellular Biosciences, University of Natal
Pietermaritzburg, Private Bag X01, Scottsville 3209, South Africa
Although the validation of traditional remedies through scientific
research has received much attention in recent years, the potential
risk to the patient of long-term use has not been fully investigated,
especially in terms of potential carcinogenic activity. The extensive
utilisation of traditional medicines (predominantly plant-based) by a
large proportion of South Africa’s population makes establishing the
safety of such remedies of great importance. South African plant
species were selected on the basis of their use in traditional medi-
cine. Crude extracts, prepared from the dried plant material using
dichloromethane and methanol/water, were tested in the Ames test,
the Vitotoxâ test, the Comet assay and the Micronucleus test. These
tests aimed to identify potential mutagenic and genotoxic activity in
the plant extracts which could pose safety risks for the continued
inclusion of the plants in traditional medicines. Very few of the
species gave positive results in the bioassays used. Preliminary
screening results indicated the formation of micronuclei in human
lymphocytes by some plants extracts. No positive genotoxicity
results were obtained for the Vitotoxâ test, but this test indicated that
many of the plant extracts were toxic at high concentrations.
How does the distribution of the RED DATA BOOK butter-
fly species Chrysoritis aureus (Van Son, 1966)
(Lepidoptera: Lycaenidae) correspond to vegetation com-
position and the general and local host-plant distribution?
RF Terblanche, SS Cilliers, TL Morgenthal, L van Rensburg and
H van Hamburg
School of Environmental Sciences and Development, Private Bag X6001,
University for CHE, Potchefstroom 2520, South Africa
Despite the wide distribution of the host-plant, Clutia pulchella L.
Sens. lat. (Euphorbiaceae) as well as that of its associated ant
(Crematogaster sp.), the Heidelberg Copper butterfly, Chrysoritis
aureus, a Red Data Book butterfly species, is confined to five known
restricted localities in Gauteng and the adjacent Mpumalanga.
During a phytosociological study at three localities of the Heidelberg
Copper butterfly it was found that although the vegetation at the
localities have similarities with regard to the general structure of the
vegetation, marked differences in floristic species composition at
one of the localities were noticed. A remarkable coincidence at the
Malanskraal habitat, being a different subcommuntiy if compared to
the localities at the Alice Glockner and Suikerbosrand Nature
Reserves (Gauteng), is that the Clutia pulchella collected there also
differs markedly with regard to morphological characters. A count of
Clutia pulchella at the Alice Glockner Nature Reserve confirmed that
the distribution of the butterfly does not correspond positively to the
host-plant abundance and height at the local level. The larval host
plant, Clutia pulchella, was found to be significantly (or at least
showed a tendency in some cases) less abundant per unit area, and
significantly shorter, at sites where Chrysortis aureus occurs com-
pared to sites where the butterfly does not occur (all these sites
were on the same hill). The possible reasons for these findings are
discussed. Proper conservation management of highly localised
butterflies, such as Chrysoritis aureus, requires detailed information
emanating from ecological studies since factors such as the distri-
bution, density and condition of the host-plant does not necessarily
correlate with the butterfly’s distribution. These factors need to be
taken into account when practices such as habitat restoration and
translocations are considered. The conservation of one habitat,
such as in the case for the critically endangered Brenton Blue but-
terfly (Orachrysops niobe), might not be enough for the conserva-
tion of such a localised butterfly. The study and conservation of rare
ecosystems and habitats for a number of highly localised butterflies
remains as yet one of the largely unexplored challenges of conser-
vation biology in Africa. Such studies will hopefully act as flagships
for biodiversity conservation of invertebrates on the continent.
Circles or Squares? A comparison of the biodiversity
benefits of different grazing practices in the Nama-Karoo
L-J Theron and J Donaldson
National Botanical Institute, Private Bag X7, Claremont 7735, South Africa
Stock farmers in the Karoo region generally use two different
grazing management systems, namely the Group Camp System
(GCS) of the Department of Agriculture or the Holistic Range
Management (HRM) method of Allan Savory. Camp layouts for GCS
are usually square and HRM have a circular or wagon wheel lay out
with central water points. The systems have animal rotation in com-
mon, but differ markedly in stocking rates and grazing periods. Both
systems claim to be sustainable and have benefits for conservation.
Selective grazing, which may result in the dominance of unpalatable
grazing species, is allegedly minimised by HRM. The Group Camp
System proposes to benefit plant re-growth through staggered sea-
sonal based resting periods. However, very little quantitative data
exists to compare the merits of each system for biodiversity conser-
vation and ecosystem functioning. We will be comparing the impacts
of the two systems on plant and insect diversity in the Beaufort West
region. The main hypotheses that will be tested are: 1. GCS has
average benefits for biodiversity and a low coefficient of variation
with regards to benefits/losses of biodiversity. 2. HRM will have a
high coefficient of variation that has either great gains for, or losses
of biodiversity. 3. The coefficient of variation will be related to farm
size and soil type. Numerous farms have been selected upon which
vegetation and insect surveys will be conducted. Modified Whittaker
plots will be used for plant surveys and sweep net transects will be
used to assess insect diversity.
Deciduous Disas in vitro: Seasonal rhythms, seed dor-
mancy and sleepless nights
DI Thompson1, TJ Edwards2 and J van Staden1
1 Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal, Private Bag X01, Scottsville 3209, South Africa
2 School of Botany and Zoology, University of Natal Pietermaritzburg, Private
Bag X01, Scottsville 3209, South Africa
The orchid genus Disa contains 162 species, 131 spp. (81%) of
which occur within South Africa. Disas are primarily deciduous.
However, at least 4 species are perennial and stolon formation
results in dense stands of these evergreen species. The latter are
restricted to perennially wet stream-side habitats in the winter rain-
fall region of South Africa. Alternatively, deciduous members occur
under a range of seasonal and often severe conditions. Germination
performance is variable, with the evergreen species readily estab-
lishing from seed in vitro. These species, along with 6 easily germi-
nated deciduous species, form the parent plant base for all contem-
porary Disa hybrids. However, deciduous Disas are, for the most
part, intractable in vitro. The germination reports that exist are often
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non-repeatable and record low germination success. Evergreen
species display relatively large (1.09 x 0.54mm), globose, starch-
storing seeds. In contrast, deciduous Disas produce small (0.32 x
0.1mm), fusiform seeds rich in lipid reserves. The phenolic content
of the testa, juxtaposed with embryo nutrition and cold storage data,
implies coat-imposed dormancy in the difficult-to-germinate Disas.
Overcoming such dormancy has seen the development of novel
dual-phase methods and the initiation of symbiotic seed cultures.
Five novel germination reports result (viz. D. cooperi, D. crassicor-
nis, D. nervosa, D. pulchra, D. stachyoides), primarily through
enhanced testa permeability. Seedlings of deciduous species die
back to tubers within a year of germination, even under uniform in
vitro conditions. The release of phenolics by the senescent plant
and their subsequent ‘in-media’ accumulation commonly proves
fatal. Regular sub-culturing and media manipulation have, as yet,
not been able to prevent such fatalities.
Conquering coat-imposed seed dormancy in the South
African Disa (Orchidaceae): Old ideas and new tech-
niques
DI Thompson1, TJ Edwards2 and J van Staden1
1 Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal, Private Bag X01, Scottsville 3209, South Africa
2 School of Botany and Zoology, University of Natal Pietermaritzburg, Private
Bag X01, Scottsville 3209, South Africa
The in vitro seed culture of South Africa’s terrestrial orchids has
historically met with limited success. Conventional seed culture
techniques result in unpredictable germination which is achieved
only rarely or in low percentages. Disa, southern Africa’s largest
orchid genus, was investigated in this context. Easily germinated
winter rainfall species have led to invalid extrapolations regarding
seed culture across the genus. Germination is unrecorded for over
90% of Disa spp. including all endemics from summer-rainfall areas.
These seeds possess a comparatively thick, continuous and phe-
nol-rich testa, subjecting the undifferentiated embryo to a moisture-
deprived dormancy. Coat-imposed seed dormancy is a strategy
suited to extended winter drought. Modified techniques have result-
ed in first time germination reports for D. cooperi, D. nervosa, D.
pulchra and D. stachyoides. Immature seed sowing, agitated liquid
cultures and culture media supplemented with activated charcoal
were instrumental in the germination of these species. Chemical
scarification, stemming from prolonged surface decontamination,
also decreases the time taken to and results in elevated levels of
germination. Increased testa permeability, through scarification or
leaching, also allowed accurate determination of seed viability
through embryo staining. The above protocol modifications have led
to the development of dual-phase seed culture media — a novel
technique originating from this research. The time taken to and total
percentage germination was most favourable in dual-phase cultures
(6 weeks and >85% for D. cooperi; 8 weeks and >60% for D. ner-
vosa and D. pulchra). D. sagittalis, germinated from immature seed
by Crous (pers. coms.) in 6 months, responded in 11 weeks under
dual-phase conditions, albeit in low percentages (<30%).
Germination synchrony was enhanced in all species, being spread
over only several weeks.
Extrafloral nectaries in Combretaceae: anatomy, mor-
phology and taxonomic significance
PM Tilney1 and B van Wyk2
1 Department of Botany, Rand Afrikaans University, PO Box 524, Auckland
Park 2006, South Africa
2 Department of Botany, University of Pretoria, Pretoria 0002, South Africa
Previous accounts on the occurrence and anatomy of extrafloral
nectaries (EFNs) in the Combretaceae have been confined to a few
species of Terminalia and to Laguncularia racemosa where
‘Flachnektarien’ and ‘Hochnektarien’ have been reported. An
anatomical survey was made of several genera of the family and
these two types of EFNs were found in additional species of
Terminalia as well as in Meiostemon, Pteleopsis and Quisqualis
where the anatomy had not been described previously. EFNs were
found to be similar in the Terminalia and Pteleopsis species studied
and showed varying degrees of internal zonation. In Meiostemon
tetrandrum, Quisqualis indica and Q. littorea the EFNs are com-
posed of broad cells and lack internal zonation. The formation of
EFNs appears to be highly flexible. They are essentially associated
with new growth in many species but their occurrence is sporadic
and they do not appear on every leaf or every branch of a plant.
Indications are that the presence of conventional EFNs is not a pre-
requisite for the secretion of nectar. A herbarium study revealed that,
when present, their distribution is of taxonomic significance in some
taxa. The South African Terminalia species differ from many of those
growing elsewhere in that the EFNs are not conspicuous on the
petiole. Pteleopsis myrtifolia usually has two EFNs on the lamina
some distance removed from the midrib. Indiscriminate use of the
term EFN has probably contributed to many of these structures not
previously being recorded. EFNs can readily be distinguished in TS
from domatia and galls.
The experimental rehabilitation of degraded Succulent
Thicket
WB Todkill, GIH Kerley and EE Campbell
Department of Botany, University of Port Elizabeth, PO Box 1600, Port
Elizabeth 6000, South Africa
The main aim of experimental rehabilitation trials in degraded
Succulent Thicket was to determine whether increasing the patchi-
ness on the landscape would result in an accumulation of litter and
soil, an increase in soil resources and germination of woody species
within the patches. Five different kinds of patches were used for
these trials: (1) control (area left unchanged); (2) piles of black rhi-
noceros (Diceros bicornis) dung placed so as to mimic rhino
latrines; (3) Portulacaria afra brushpiles; (4) brushpiles of woody
Succulent Thicket species from the surrounding area; and (5) brush-
piles as described in (4) with Succulent Thicket species’ seed
added. Topographical, vegetation and soil monitoring occurred
before and three years after treatment application. The patches did
not have a significant effect on the microtopography or the vegeta-
tion in, and the vicinity of the patches. This was due to the high
cover of grasses and karroid shrubs that act as resource sinks and
limit aeolian deposition in the vicinity of the patches. Vegetation
cover declined in the patches with a resultant increase in the
amount of litter. Establishing Succulent Thicket species within
brushpiles by seeding is not a viable option. All seedlings died with-
in two months of germination indicating that the soil microhabitat
would need to become more similar to that found in intact Succulent
Thicket if seeds are to be used for rehabilitation. The results
obtained from the rehabilitation trials indicated that the patches ben-
eficially altered certain soil characteristics.
Allozyme variation in three rare and restricted endemic
Barleria greenii populations
M Tsepang, H van der Bank and K Balkwill
University of Witwatersrand, South Africa
Barleria greenii is a rare endemic taxon with an extremely restrict-
ed distribution area found only near Estcourt, South Africa. Three of
eight known populations of B. greenii were studied by horizontal
starch gel electrophoresis to assess the levels of genetic variation
and to estimate the amount of genetic differentiation among popu-
lations. Sixteen enzyme-coding loci provided interpretable results in
all populations analysed, of which seven (43.8%) displayed poly-
morphism and nine (56.2%) displayed monomorphic gel banding
patterns. The levels of genetic diversity measured in B. greenii are
somewhat lower than the means for endemic species, except for the
percentage of polymorphic loci in Population 3. Values of the mean
number of alleles per locus increased progressively from the east
(Population 1) to the west (Population 3) indicating clinal distribu-
tion. Short seed dispersal distance, parasitism and isolation by dis-
tance are considered to be the most likely explanations for the low
genetic divergence encountered in the studied populations. The low
genetic variability in B. greenii may also be a result of frequent or
infrequent local extinction, possibly due to fires; therefore, fire
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regime should favour establishment of seedlings and resprouting of
B. greenii.
An antibacterial flavonoid isolated from Senna petersiana
E Tshikalange, JJM Meyer and AA Hussein
Department of Botany, University of Pretoria, Pretoria 0002, South Africa
Plants from the Cassia and Senna genera have previously been
reported to contain anthraquinones and flavonoids. In this study a
flavonoid was isolated from Senna petersiana, (Bolle) Lock, a plant
used in the treatment of sexually transmitted disease (STD’s). The
chemical structure was elucidated by spectroscopic methods includ-
ing 1H, 13C, UV, HMBC and HMQC experiments. The antibacterial
activity of this flavonoid was determined with the agar dilution
method and direct bioassays on TLC plates. The compound showed
antibacterial activity against Bacillus cereus, Bacillus pumilis,
Streptococcus aureus and Staphylococcus aureus. One clear zone
of bacterial growth inhibition was seen on TLC plates sprayed with
S. aureus. These results confirm that the isolated compound has
antibacterial activity.
Molecular phylogenetics of Thymelaeaceae
M van der Bank1, MF Fay2 and MW Chase2
1 Rand Afrikaans University, Auckland Park, Johannesburg 2006, South Africa 
2 Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3DS, United Kingdom
Phylogenetic analyses of DNA nucleotide sequences from the
plastid genes rbcL, matK and trnL-F were employed to investigate
relationships of the African and Australian Thymelaeaceae. The
results from the separate analyses produced highly congruent,
although not identical, results. We then combined the results in one
analysis to improve resolution and support. Thymelaeaceae are
monophyletic with Thymelaeoideae, Aquilarioideae, Gonystyloideae
and Gilgiodaphnoideae clearly recognised. Gonystylus and
Lethedon are grouped together, contrary to previous studies that
placed Lethedon in Aquilarioideae. Molecular evidence does not
support monophyly of the largely African genus Gnidia; at least four
major lineages could be identified; Pimelea (Australian) is well
embedded within one of these lineages, and the others are more
closely related to Drapetes (New Zealand and South America),
Struthiola, Passerina and Lachnaea (all African).
The genetic diversity and population structure of the
widely dispersed conifer, Juniperus communis L.
M van der Merwe1 and J Parker2
1 Department of Botany and .Forestry and Agricultural Biotechnology Institute,
University of Pretoria, Pretoria 0002, South Africa 
2 Cambridge University Botanic Garden, University of Cambridge, Cambridge,
CB2, United Kingdom
Juniperus communis (Cupressaceae) is a wind pollinated widely
dispersed conifer with a circumpolar distribution. The species is
characterised by a wide range of morphological variation within and
among populations. In Britain the species has two centres of distri-
bution: one in the northern highlands and another in the southern
chalk lands of England. Many of the populations in the southern dis-
tribution of the species in Britain and Europe are decreasing in size,
mainly due to a lack of regeneration, and some have already disap-
peared. Models regarding population genetic structure of plants pre-
dict that widely dispersed wind pollinated plants such as J. commu-
nis will have high genetic variation with little genetic structure. Two
molecular markers were used to investigate the genetic diversity of
J. communis in Britain. Amplified Fragment Length Polymorphisms
and microsatellite loci. Amplified Fragment Length Polymorphisms
showed high levels of genetic variation within populations, but con-
trary to expectations also showed significant divergence between
populations. The patterns of genetic similarity obtained from these
results indicated that three genetically distinct groups of J. commu-
nis exist within Britain. These groups were interpreted as evidence
of three migration events from mainland Europe into Britain since
the last glaciation, and morphological similarities between European
and British plants support this hypothesis. To investigate the gene-
flow between populations, co-dominant microsatellite markers were
developed for J. communis. Preliminary results supported the evi-
dence from Amplified Fragment Length Polymorphisms of popula-
tion divergence between geographically close populations. 
A molecular investigation into the classification of the
southern African Myrtoideae (Myrtaceae)
M van der Merwe1,3, AE van Wyk1 and A-M Oberholzter2,3
1 Department of Botany, 2 Department of Genetics and 3 Forestry and
Agricultural Biotechnology Institute, University of Pretoria, Pretoria 0002,
South Africa
The Myrtaceae is a large family traditionally divided into two well
defined subfamilies, the Myrtoideae and the Leptospermoideae. At
times Eugenia s.l. (Myrtoideae) has been treated as an immense
collective genus, including amongst others the large genus
Syzygium. Species within the genus Eugenia s.str. are distressingly
alike in most characters and while some taxonomists argue that only
two species can be recognised in southern Africa, others recognise
as many as 14. Morphological characters suggest two groups with-
in the genus. In this study molecular characteristics are used to
investigate the relationship among the members of the genus
Eugenia s.l. DNA sequence data may prove helpful to elucidate the
validity of these two morphological groups and also to investigate
the relationship between Eugenia and the putatively closely related
genus Syzygium. As the species under investigation are believed to
be closely related, the DNA markers chosen were all from highly
variable regions which have proved to be variable in similar studies.
These regions included 26S nuclear ribosomal DNA , and three
non-coding chloroplast DNA regions. Both nuclear DNA and chloro-
plast DNA regions separate Syzygium and Eugenia, supporting the
more recent classification of the Eugenia s.str. which excludes
Syzygium. Most variation between taxa identified within the chloro-
plast DNA sequences was due to insertion and deletions rather than
substitutions. The junctions between the inverted repeat and the
large single copied region of the chloroplast DNA showed potential
for further evolutionary studies if the relationships between genera
within the Myrtoideae as well as the evolution of the chloroplast
genome within the Myrtaceae. Preliminary results from sequence
data of regions within the chloroplast genome indicated sub-gener-
ic variation within Eugenia s.str. in southern Africa. Thus DNA
regions useful for molecular studies within the Myrtoideae at various
taxonomical levels have been identified. These can now be applied
to help elucidate the evolutionary relationship of taxa within the sub-
family.
Water-channel proteins in the resurrection grass,
Eragrostis nindensis
C van der Willigen1, NW Pammenter3, SG Mundree2 and JM
Farrant2
1 Department of Botany, University of Cape Town, Private Bag, Rondebosch
7700, South Africa 
2 Department of Molecular and Cellular Biology, University of Cape Town,
Private Bag, Rondebosch 7700, South Africa 
3 School of Life and Environmental Sciences, University of Natal, Durban
4041, South Africa
Since water-channel proteins (aquaporins) play a crucial role in
water movement, their behaviour under water stress conditions has
begun to receive attention. In addition to their role in membrane per-
meability, it is thought that tonoplast intrinsic water-channel proteins
(TIPs) may play an important role in defining vacuolar function.
Electron micrographs prepared by freeze-substitution of dehydrated
and partially-dehydrated leaves of the resurrection grass, E. nin-
densis, revealed significant changes in the number and size of vac-
uoles in these tissues. The appearance of abundant small vacuoles
in the bundle sheath cells of dehydrated desiccation-tolerant leaves
of E. nindensis coincided with the presence of an a-TIP which was
observed to be associated with these vacuolar membranes using
immonufluoresence. This is the first report of such proteins in vege-
tative tissues and suggests a storage role in these vacuoles, similar
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to those found in seeds. Differences in expression of d-TIP with
dehydration in both E. nindensis and the related drought tolerant
species, E. curvula, were observed but the purpose of this proposed
aquaporin in water stress is unclear.
Variation in phenolic compounds of wild populations of
Aspalathus linearis (rooibos tea)
FR van Heerden1 , B-E van Wyk2, PA Steenkamp3 and AM
Viljoen4
1 Department of Chemistry and Biochemistry, Rand Afrikaans University, PO
Box 524, Auckland Park, Johannesburg 2006, South Africa 
2 Department of Botany, Rand Afrikaans University, PO Box 524, Auckland
Park, Johannesburg 2006, South Africa 
3 Forensic Chemistry Laboratory, Department of Health, PO Box 1080,
Johannesburg 2000, South Africa 
4 Department of Pharmacy, University of the Witwatersrand, Faculty of Health,
7 York Road, Parktown 2193, South Africa
The Cape endemic Aspalathus linearis (tribe Crotalarieae) is cul-
tivated commercially on a large scale for the production of rooibos
tea, a traditional herbal health drink. The species is exceptionally
polymorphic and distinct geographical forms can be recognised.
Each of these forms differs in habit, fire-survival strategy, vegetative
and reproductive morphology, enzyme patterns and flavonoids. No
satisfactory infraspecific classification system has yet been devised.
Several phenolic compounds are known to occur in A. linearis. The
main constituents of the commercial tea type (also known as the
Rocklands type or the red tea type) are the dihydrochalcones
aspalathin and nothofagin, but the presence of other flavonoids
such as orientin, iso-orientin, vitexin, rutin and isoquercetrin have
been reported [1]. These polyphenols play an important role in the
reported antioxidant and antimutagenic activities of rooibos tea
[2,3]. The relative quantities of phenolic compounds are to some
extent influenced by processing, but this variation is negligible when
compared to large qualitative and quantitative differences between
populations and provenances of the wild tea types. An overview of
natural variation in the morphology and phenolic compounds of the
main wild tea types will be presented.
Which key control points of photosynthesis are
involved in the inhibition of CO2 assimilation in soybean
following dark chilling?
PDR van Heerden1, CH Foyer2, JE Loveland2, MAJ Parry2 and
GHJ Krüger1
1 Section Botany, School for Environmental Sciences and Development,
Potchefstroom University for CHE, Potchefstroom 2520, South Africa
2 Biochemistry and Physiology Department, IACR-Rothamsted, Harpenden,
AL5 2JQ, United Kingdom
Low night temperatures (dark chilling) result in severe inhibition of
photosynthesis in soybean. Plants were exposed to chilling (8°C) for
a number of dark periods while control plants were maintained at
23°C. After each night of chilling several physiological and bio-
chemical measurements were conducted in order to quantify the
effects on photosynthesis. Analysis of CO2 gas exchange indicated
that the severe inhibition of photosynthesis was caused by one or
more biochemical limitations. After evaluation of the key biochemi-
cal processes of photosynthesis it was concluded that the inhibition
of PS II function and Calvin cycle enzymes was not large enough to
account for the severe inhibition of photosynthesis. It is possible that
dark chilling resulted in only slight inhibition of the individual reac-
tions of photosynthesis but caused disruptions in the coordination
between these reactions. Results indicated an increase in the phos-
phorylation status of sucrose-phosphate synthase (SPS) after expo-
sure to dark chilling. Phosphorylation decreases the in vivo activity
of SPS, which could impact negatively on photosynthesis. In soy-
bean, the diurnal change in SPS activity is under control of an
endogenous clock mechanism. The relative small inhibition of SPS
activity after dark chilling could be symptomatic of much larger dis-
ruption in the time keeping of this endogenous clock.
Effects of separately and simultaneously induced dark
chilling and drought stress on photosynthesis, proline
accumulation and antioxidant enzyme activity
PDR van Heerden and GHJ Krüger
Section Botany, School for Environmental Sciences and Development,
Potchefstroom University for CHE, Potchefstroom 2520, South Africa
The effects of separately or simultaneously induced dark chilling
and drought stress were assessed in two Glycine max (L.) Merrill
cultivars. For the separately induced dark chilling treatment (C)
plants were incubated at 8°C during 9 consecutive dark periods.
During the days, plants were kept at normal growth temperatures.
For the separately induced drought treatment (D), plants were main-
tained at normal growth temperatures but without irrigation. For the
simultaneously induced dark chilling and drought stress treatment
(CD), plants were not irrigated and also dark chilled. Although all
treatments resulted in a similar decrease in pre-dawn leaf water
potential (YPD), distinct physiological and biochemical effects and
cultivar-specific differences in the inhibition of photosynthesis were
observed. In Maple Arrow, the cultivar in which separately induced
dark chilling had the smallest effect on photosynthesis, exposure to
prolonged CD caused less inhibition of photosynthesis compared to
D. The photosynthetic apparatus of Maple Arrow appear to possess
superior dark chilling tolerance compared to Fiskeby V, a trait that
could be responsible for enhanced protection against CD. Proline
accumulation was prevented by CD at a YPD where D already result-
ed in considerable proline accumulation. In addition, the superior
capacity for proline accumulation compared to Fiskeby V could be
an important factor of stress tolerance in Maple Arrow. Antioxidative
enzyme activity evoked by CD and D was higher than for C alone,
pointing at a higher requirement for protection during these treat-
ments. In contrast to Maple Arrow, the rather small increase in the
activity of ascorbate peroxidase (EC 1.11.1.7) in Fiskeby V, which
was in most cases not accompanied by increased activity of glutha-
tione reductase (EC 1.6.4.2), could have had a negative influence
on its stress tolerance.
Bad hangovers in soybean leaves after a heavy night of
dark chilling
PDR van Heerden, MM Viljoen, KR du Plessis, MF de Villiers
and GHJ Krüger
Section Botany, School for Environmental Sciences and Development,
Potchefstroom University for CHE, Potchefstroom 2520, South Africa
Exposure of Glycine max (L.) Merr. to dark chilling resulted in
severe ‘hangover effects’ during the days following the chilling
episode. Photosynthetic activity was inhibited by more than 50%
during the entire day following dark chilling. The severe decrease in
CO2 assimilation rate was accompanied by a corresponding
decrease in stomatal conductance, but exposure of plants to satu-
rating CO2 concentrations was not effective in restoring full photo-
synthetic capacity. This phenomenon suggests the involvement of
one or more biochemical perturbations in the inhibition of photosyn-
thesis. Analysis of A:Ci response curves revealed that dark chilling
induced a decrease in carboxylation efficiency and CO2-saturated
rates of photosynthesis, while light response curves revealed a
decrease in apparent maximum quantum yield and light saturated
rates of photosynthesis. Dark chilling inhibited photosystem II func-
tion and its function progressively deteriorated even further during
the day following the chilling episode. Dark chilling influenced Calvin
cycle enzyme activity including reductions in both initial and total
Fructose-1,6-bisphosphatase activity throughout the entire day. This
multitude of effects could all contribute towards the severe inhibition
of photosynthesis after a dark chilling episode. The effects of con-
secutive ‘heavy nights’ on soybean was not only limited to bad
hangovers, but also delayed normal vegetative growth and the
increase in photosynthetic activity in developing leaves, even for
days after dark chilling. 
South African Journal of Botany 2002, 68: 242–281 279
Ozone impairment and damage to crop plants
S van Huyssteen, JU Grobbelaar and AM van der Westhuizen
Department of Botany and Genetics, University of the Free State, PO Box
339, Bloemfontein 9301, South Africa
The impact of elevated ozone concentrations on plants has
important global implications, especially for crop productions and
the environment in general. Above an unknown threshold level,
ozone inhibits plant production to a greater or lesser extent. It has
been suggested that ozone can result in large decreases in crop
yields. Plants were exposed to various concentrations of ozone after
which the chlorophyll fluorescence of each plant were measured
and analysed. Leafs were also harvested to investigate the reaction
of various enzymes like chitinase and β-1,3-glucanase when the
plant are exposed to the elicitor. Results obtain during this study
confirmed the validity that air pollutants like O3 impairs the optimum
functioning of the photosynthetic system of plants. This results in
decreases of crop production. Responses of the crop plants to
stress induces by the O3 may in many ways resemble known resist-
ance to other biotic as well as abiotic stresses. Zea mays and
Heliantus annuus showed induction enzymes like chitinase and β-1,
3,-glucanses after exposure to O3 fumigation. Both these enzymes
are important in the plant’s secondary defence mechanisms. It has
been established that ozone stress could influence the photosyn-
thetic apparatus of the affected plants long before damage is visu-
al. Enzymes like chitinase and β-1,3-glucanase are involved in the
down stream defence response of the crop plants against the O3
and they were used in this study to determine as indicators whether
the down stream defence response were activated or not.
Release of cytokinin-like compounds into water by two
aquatic ferns
J van Staden and WA Stirk
Research Centre for Plant Growth and Development, School of Botany and
Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Azolia filiculoides and Salvinia molesta were grown in plastic
trays containing water with or without nutrients. After 31 days, the
ferns were harvested and the culture solution collected. Cation
exchange resin, paper and High Performance Liquid
Chromatography were used to purify the plant and water extracts.
Cytokinin-like activity was detected using the soybean callus bioas-
say in all the plant extracts. Most activity co-eluted with iso-pen-
tenyladenine and iso-pentenyladenosine for the Azolla extracts and
with zeatin and zeatin riboside for the Salvinia extracts. Cytokinin-
like activity was also detected in the water in which the ferns had
been growing. This activity also co-eluted with the same cytokinins
found in the plant material.
Imithi — medicinal plant project
Y van Wijk
Audrey Moriarty Southern Cape Herbarium and Garden Route Botanical
Garden, PO Box 564, George 6530, South Africa
Knysna Municipal clinics requested help from Yvette van Wijk in
1998, and were the instigators of this project. The clinics are chron-
ically short of funds and personnel, and are running very short of
medicines. They are also overwhelmed by too many people wanting
and demanding inappropriate medication, many of whom could be
treating their own every-day illnesses such as coughs, colds, cuts
and bruises, at home, with simple basic remedies. NRF funding has
been granted for further research in 2002. Aims of the project: 1.
Interact with the communities in which the clinics function to learn
from them what traditional remedies are still widely used, and that
could safely and effectively be incorporated into the basic remedies
to be made and used by the clinics. 2. Encourage clinic staff to use
a limited range of simple first aid remedies that are safe, cheap and
effective. Demonstrate how these could be made and used in the
clinics and by the mobile clinic vans. 3. Encourage clinics and their
staff, as well as the communities to grow the herbs used in these
remedies as a way of involving and empowering them to do some-
thing about the health of the community in general. This could result
in a possible source of income in the long term — either from sell-
ing the herbs themselves or the remedies made from them to the
clinics as well as directly in the community. 4. To encourage envi-
ronmental awareness and the need to conserve the indigenous
herbs by growing them, or entering into agreements with official
local conservation bodies in order to collect certain plants legally
and sustainably.
Herbarium Garden as NGO’s?
Y van Wijk
Audrey Moriarty Southern Cape Herbarium & Garden Route Botanical
Garden, P O Box 564, George 6530, South Africa
The difficulties and rewards of attempting to develop and run a
herbarium and a botanical garden as NGO’s, without direct support
from any governmental or academic institution. After 6 years much
has been achieved and a wonderful volunteer force established.
Funding is however an constant headache and there are many fac-
tors making it extremely difficult to get ongoing funding in this area
— 1. There is no large industry, no large business headquarters or
presence, no major tertiary academic institution  2. We fall into the
Western Cape which appears to be well supplied with both herbaria
and botanical gardens in the South African context, yet being in fact
a separate and important area botanically and geographically while
having no official herbarium nor botanical garden to showcase or
extend research into the extremely rich floral and environmental
diversity. 3. The uncontrolled development of the area as a tourist
destination, as well as a haven for South Africans and Europeans
looking for retirement homes or a safe and pleasant place to live.
This demand for development is putting tremendous pressure on
natural resources and the environment. The difficulties of access-
ing funding from environmental funding agencies in South Africa in
general.
The taxonomic value of nectar sugar composition in
higher plants
B-E van Wyk
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
Only three major sugars are known from nectar, namely fructose,
glucose and sucrose. A fourth, xylose, is known as a main sugar
from two genera of Proteaceae (Protea and Faurea). The sugar
composition of nectar is traditionally thought to be related to the pol-
lination system of the plant, but data from several families (including
Amaryllidaceae, Asphodelaceae, Crassulaceae, Ericaceae,
Fabaceae, Geraniaceae, Iridaceae, Lamiaceae, Orchidaceae,
Proteaceae and Strelitziaceae) is presented to shown that there is a
clear phylogenetic signal in nectar sugars. In several cases, the
composition is diagnostically different in related species and gen-
era. Nectar sugars appear to form part of the overall evolutionary
specialisation of a flower, reflecting not only pollination but also the
underlying genetic and phylogenetic relationships of the taxon.
Baseline vegetation survey of rehabilitated peatland on
Rietvlei Nature Reserve
CE Venter1, GJ Bredenkamp1 and P L Grundling2
1 African Vegetation and Plant Diversity Research Center, Department of
Botany, University of Pretoria, Pretoria 0002, South Africa 
2 Ihlaphosi Enviro Services, PO Box 912924, Silverton 0127, South Africa
Natural peatlands occur on the Rietvlei Nature Reserve. These
peatlands were mined before the land were aquired by the City
Council. Ditches were constructed to drain the area for mining and
the peatlands became dry. Later the area was proclaimed and man-
aged as a nature reserve, but the disturbed peatlands were never
rehabilitated. Rehabilitation of the drained peatland on Rietvlei
Nature Reserve was started as a work for water project. The aim of
the rehabilitation was to close the ditches and rewet the peatland. A
baseline vegetation survey was undertaken to determine the nature
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of the pioneer communities that establish on the rehabilitated area
and to follow the successional stages of the vegetation. The initial
vegetation was mostly composed of weedy annuals. Three commu-
nities were identified using TWINSPAN. RA showed a clear disjunc-
tion between the community on the mined and the communities on
the drained areas. A specific pioneer community dominated by
Persicaria species established on the rehabilitated ditches.
Phragmites australis reed communities, with Phytolacca octandra,
were prominent on the least disturbed sites. Cyperus dominated
communities occurred on areas that were mined extensively, but not
rehabilitated and without reeds.
Generic affinities of deciduous species of the genera
Annesorhiza, Chamarea and Peucedanum (Apiaceae)
N Vessio, PM Tilney and B-E van Wyk
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
The generic taxonomy and circumscription of deciduous species
of Annesorhiza Cham. & Schlechtd., Chamarea Eckl. & Zeyh., and
Peucedanum L. has until now been unsatisfactory. The genus
Peucedanum has not yet been thoroughly studied but it includes
two deciduous species that are much better placed with
Annesorhiza and Chamarea. The present study has resulted in the
recognition of three sections and 21 species within a broadened
generic concept of Annesorhiza (now including all 12 deciduous
species of Annesorhiza, Chamarea and Peucedanum endemic to
southern Africa). The genus Chamarea is thus subsumed under
Annesorhiza and Peucedanum triternatum and P. filicaulis are trans-
ferred to Annesorhiza. A new species, A. elsiae, is described.
Standard methods of taxonomic research are used, with the empha-
sis on anatomy and morphology of leaves, fruits and roots. The data
will be analysed phenetically and cladistically. Keys to the recog-
nised sections and species, as well as the known geographical dis-
tribution for each of the taxa, is presented. 
An evaluation of taxonomic characters in African
Peucedanum (Apiaceae)
N Vessio, PM Tilney and B-E van Wyk 
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
 Awarded Local Organising Committee Book Prize for best
Systematics poster presentation
Peucedanum L. (family Apiaceae, tribe Peucedaneae) is a large
genus of about 120 species of which some 26 species occur in
southern Africa. The genus is relatively poorly known and in urgent
need of revision. An evaluation of various anatomical characters of
the fruits and pollen is presented. Sections of the fruits were made
and studied using a variety of light microscopy, scanning electron
microscopy and transmission electron microscopy. The results
clearly indicate little variation in pollen characters but much variation
in fruit anatomy, especially with regards to the secretory canals (vit-
tae). Lignification patterns and the position and type of vittae could
be used to improve the understanding of infrageneric relationships
within the genus. The two species with uncharacteristically narrow
commissures, P. triternatum and P. filicaule, could be removed from
this genus in the future to make Peucedanum more uniform. These
taxonomic characters will make a valuable contribution towards a
taxonomic revision of Peucedanum.
How are high stocking rates in South African communal
rangelands maintained?
S Vetter and WJ Bond
Department of Botany, University of Cape Town, Private Bag Rondebosch
7701, South Africa
Livestock densities in communal rangelands are generally far in
excess of recommended stocking rates, and there is widespread
concern that continued overstocking leads to a deterioration in
rangeland productivity. Unlike commercial farmers, who set stocking
rates to maximise saleable offtake, communal livestock farmers are
believed to maximise livestock numbers and maintain stocking rates
at, or close to, ecological capacity. If this is the case, a decline in pri-
mary productivity is expected to result in decreasing livestock den-
sities. The Herschel District is one of the most extensively and
severely eroded districts of South Africa, yet there has been no
decline in livestock numbers over the last century. The main aim of
this study is to determine how stocking rates have been maintained,
whether stocking rates are driven by rainfall and primary productiv-
ity, and to what extent human actions play a role. We examine the
correlates of stocking rates in 23 administrative areas within
Herschel, and also investigate how stocking rates respond to rain-
fall over time. The results of these analyses, as well as interviews
with livestock farmers in the district, suggest that human manage-
ment actions such as sales, slaughter, purchasing of livestock and
provision of drought fodder have a significant influence on stocking
rates. One of the implications of this is that livestock numbers
remain high during and after droughts, which is likely to affect veg-
etation recovery at these times. This contrasts with predictions of
the rangeland disequilibrium paradigm, which holds that variable
rainfall and frequent droughts keep livestock numbers below levels
where they can have long-term impacts on the vegetation.
Towards a phylogeny of Encephalartos (Zamiaceae)
P Vorster
Botany Department, University of Stellenbosch, Private Bag X1, Matieland
7602, South Africa
Much progress has been made towards recognising and circum-
scribing species of Encephalartos, and currently some 64 species
plus 2 subspecies are recognised. Some of the characteristics used
for circumscription of species could presumably be used to con-
struct a phylogenetic tree, but others appear to have mere diagnos-
tic value. When constructing a phylogenetic tree, it is essential to
keep in mind basic biological principles concerning reproductive
behaviour, isolation, and geographical distribution, because espe-
cially the first two are key factors in evolution. The following evi-
dence is available for phylogenetic reconstruction: 1. Vegetative
morphology: well-known, but poorly understood. 2. Morphology of
reproductive structures: reasonably well-known, but poorly under-
stood. 3. Pollen morphology: reasonably well-known, but pollen
grains very homogenous between species. 4. Leaflet anatomy:
known for South African species, but should be investigated for
remainder. 5. Chromosome number: determined for only a few
species, which all are 2n=22. Finer scrutiny of all species needed
because of reproductive barriers discovered in cultivated plants. 6.
Chemical characteristics: poorly known. All species investigated
have MAM-glycocides, and differing deposits of alkane waxes on
leaf surfaces. Flavonoids should be investigated because it is rela-
tively inexpensive and have given useful information in other plant
groups. Volatile substances released by cones differ between
species and may have phylogenetic significance. 7. Iso-enzymes
have been compared for a few Eastern Cape species. This method
is less expensive than DNA-comparisons, and in a pilot study gave
clearer results than DNA. 8. Several DNA studies of the whole
genus or parts thereof have been conducted, with indifferent results
when assessed against the basic biological background. This
method holds promise, but should be applied only in collaboration
with botanists who understand this plant group’s biology.
Stress and the plant genome
BJ Vorster and KJ Kunert
Forestry and Agricultural Biotechnology Institute, Faculty of Biological and
Agricultural Sciences, Department of Botany, University of Pretoria
Stress is especially significant for illustrating how a genome may
modify itself when confronted with unfamiliar conditions. Since
plants are stationary and can’t move to avoid stressful conditions,
they had to evolve certain characteristics to deal with stress, or die
in the process. This has resulted in a plant genome with a high plas-
ticity. One characteristic of this plastic genome of plants, are buffer
zones. These buffer zones, also referred to as genetic hot-spots,
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are regions in the genome that act as buffers to accumulate stress-
induced mutations, preventing them from occurring in, and disrupt-
ing the function of, crucial genes. Changes induced in genomes
when cells are removed from their normal locations and placed in
tissue culture surroundings are valuable examples of this. To find
these changes and identify the regions in which they occur we apply
Representational Difference Analysis (RDA). We established a tis-
sue culture system allowing for the maintenance of embryogenic
callus on media containing different amounts of 2,4-D. By compar-
ing cells grown on a high concentration of 2,4-D with the same cell
line grown on a low concentration of 2,4-D, we hope to isolate DNA
regions that are sensitive to the chemical stress resulting from the
use of 2,4-D. Identification of these regions might prove valuable in
understanding how the use of 2,4-D gives rise to somaclonal varia-
tion during a tissue culture process.
The effect of sucrose on the longevity of Dianthus
caryophyllus L. cv. Nordika cut flowers
J Weerts, L O’Reilly and C Whitehead
Department of Botany, Rand Afrikaans University, Auckland Park,
Johannesburg 2006, South Africa
The vase life of cut flowers is affected by various physiological
factors that determine the rate of their senescence. A thorough
understanding of these factors is required in order to design treat-
ments that will extend the vase life and delay senescence of cut
flowers. Senescence of climacteric flowers such as carnations is
characterised by a climacteric rise in respiration rate and ethylene
synthesis during the late stages. The increase in ethylene produc-
tion is preceded by an increase in the sensitivity of the flowers to
ethylene. Treatment with sucrose at 10% for 24 hours inhibits ethyl-
ene synthesis, decreases ethylene sensitivity and increases the
vase life of cut carnation flowers. However, treatment at higher con-
centrations causes a large decrease in osmotic potential, resulting
in a marked decrease in flower longevity. Treatment at lower con-
centrations causes an increase in osmotic potential when compared
to control flowers, possibly due to a stimulation of water uptake that
results in a dilution of the cell sap. The results of this study show that
sucrose causes an increase in flower longevity, not only because it
affects the osmotic properties of the flower tissue, but also because
it has a direct effect on tissue metabolism.
Sucrose uptake by senescing climacteric flowers
C Whitehead, L O’Reilly, J Weerts and MM Zaayman
Department of Botany, Rand Afrikaans University, PO Box 524, Auckland Park
2006, South Africa
Senescence of flowers such as carnation, freesia and petunia is
characterised by a climacteric pattern in respiration rate, a climac-
teric like rise in ethylene production during the later stages and an
early increase in ethylene sensitivity. The longevity of these flowers
was shortened by exposure to ethylene and treatment with inhibitors
of ethylene synthesis and action such as STS and MCP resulted in
an increase in flower longevity. Pulsing these flowers with 10%
sucrose for 24 hours resulted in an increase in longevity, and in the
case of freesia, an increase in the number of open florets in the
inflorescence. Treatment with sucrose suppressed ethylene synthe-
sis and caused a decrease in ethylene sensitivity. The cellular
uptake of sucrose is an ATP-driven process. However, it appears
that changes in sucrose uptake during senescence are not con-
trolled by changes in the availability of ATP. In single flowers such
as carnation and petunia, sucrose was taken up by the flower and
was not exported again. However, in freesia, excess sucrose was
taken up by the first floret of the inflorescence and then exported to
succeeding buds, stimulating their opening and increasing the
longevity of the florets. Treatment with sucrose was more effective
than MCP and STS in increasing flower longevity in freesia, and the
combination of STS and MCP with sucrose did not show any addi-
tional benefit.
Using in situ hybridisation to characterise gene expres-
sion in grape berries
JP Zwiegelaar and FC Botha
Institute for Plant Biotechnology, University of Stellenbosch, Private Bag X1,
Matieland 7602, South Africa
RNA in situ hybridisation is one of the most powerful techniques
used in the characterisation of gene expression. The power of this
technique lies in the fact that it can be used to study expression on
a cellular level. The use of this technique on plant tissues however,
has not been used very widely in the past and it has never been
used in the wine grape Vitis vinifera. In order to demonstrate the
strength of this technique in plant tissues and specifically in grape
berries, we used RNA in situ hybridisation to study the expression
of actin and a stress ripening protein of Vitis vinifera. Northern
analysis showed the actin gene to be expressed in all the tissues
and developmental stages and the stress ripening protein to be fruit
specific and expressed after veraison. The results obtained with in
situ hybridisation complement the northern analysis. Expression of
the stress ripening protein was shown to be localised in the vascu-
lar bundles and the exocarp underlying the epidermis of the fruit,
while the expression of the actin was localised to the parenchyma
cells making up the mesocarp of the fruit.  Results demonstrate that
this technique can be used with success on grape berries. It also
demonstrates the ability of RNA in situ hybridisation to complement
the conventional techniques in obtaining information about the pat-
tern of gene expression.
